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Foreword 


To the Student: 

This book has been written with the assumption that the reader has no prior experience using Autodesk® 
Revit®. The intent of this book is to provide the student with a well-rounded knowledge of architectural tools 
and techniques for use in both school and industry. 

The book consists of a series of tutorials which primarily focus on the development of a single project. When 
you finish the book you will have learned how to document and model all of the major architectural aspects of 
a commercial project. This includes floor plans, interior and exterior elevations, wall and building sections, door 
and room finish schedules and organizing drawings on sheets for printing. 

The CD has several videos that supplement die book. Studying these videos along with the book will help the 
reader to better understand Revit’s architectural features. The book and videos will also help prepare for the 
Autodesk Revit Architecture Certification Exam, see Appendix A for more information. 

Be sure to check out die additional material on die CD. 


To the Instructor: 

This book was designed for die architectural student using Revit 2014. Note: Students can successfully work 
through diis book using Revit Architecture 2014 as well. Throughout die book, the student develops a two 
story commercial building. The drawings start widi die floor plans and develop all die way to photo-realistic 
renderings similar to die one on die cover of this book. 

Throughout die book many Revit tools and techniques are covered while creating the model. Also, in a way 
that is applicable to die current exercise, industry standards and conventions are covered. Access to the internet 
is required for some exercises. 

Each chapter concludes witii a self-exam and review questions. The answers to the self-exam questions are 
provided, but review question answers are not (they can only be found in the Instructor’s Guide available from 
the publisher). 

This text is updated every year for die latest version of Revit. The printed text has always been available for the 
fall term. 

An Instructor’s Resource Guide is available for diis book. It contains: 

• Answers to the questions at die end of each chapter 

• Example images of each exercise to be turned in (can be used to grade students work) 

• Oudine of tools and topics to be covered in each lesson’s lecture 

• Suggestions for additional student work (for each lesson) 

• Author’s direct contact information 


Errata: 

Please check die publisher’s website from time to time for any errors or typo’s found in this book after it went 
to the printer. Simply browse to www.SDCpublications.com, and tiien navigate to the page for this book. Click 
the View/Submit errata link in die upper right comer of the page. If you find an error, please submit it so we 
can correct it in die next edition. 

You may contact the publisher witii comments or suggestions at schroff@schroff.com. 

Please do not email with Rerif questions unless they relate to a problem with this book. 
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Lesson 1 

Getting Started with Autodesk Revit 2014:: 

This chapter will introduce you to Autodesk® Revit® 2014. You will study the User Interface 
and learn how to open and exit a project and adjust the view of the drawing on the screen. It 
is recommended that you spend an ample amount of time learning this material, as it will 
greatly enhance your ability to progress smoothly through subsequent chapters. 


Exercise 1-1: 


What is Revit Architecture 2014? 


What is Autodesk Revit used for? 

Autodesk Revit (Architecture, Structure and MEP) is the world’s first fully parametric 
building design software. This revolutionary software, for the first time, truly takes 
architectural computer aided design beyond simply being a high tech pencil. Revit is a 
product of Autodesk, makers of AutoCAD, Civil 3D, Inventor, 3DS Max, Maya and many 
other popular design programs. 

Revit can be thought of as the foundation of a larger process called Building Information 
Modeling (BIM). The BIM process revolves around a virtual, information rich 3D model. 
In this model all the major building elements are represented and contain information such 
as manufacturer, model, cost, phase and much more. Once a model has been developed in 
Revit, third-party add-ins and applications can be used to further leverage the data. Some 
examples are Facilities Management, Analysis (Energy, Structural, Lighting), Construction 
Sequencing, Cost Estimating, Code Compliance and much more! 

Revit can be an invaluable tool to designers when leveraged to its full potential. The iterative 
design process can be accomplished using special Revit features such as Phasing and Design 
Options. Material selections can be developed and attached to various elements in the model, 
where one simple change adjusts the wood from oak to maple throughout the project. The 
power of schedules may be used to determine quantities and document various parameters 
contained within content (this is the “I” in BIM, which stands for Information). Finally, the 
three-dimensional nature of a Revit-based model allows the designer to present compelling 
still images and animations. These graphics help to more clearly communicate the design 
intent to clients and other interested parties. This book will cover many of these tools and 
techniques to assist in the creative process. 


What is a parametric building modeler? 

Revit is a program designed from the ground up using state-of-the-art technology. The term 
parametric describes a process by which an element is modified and an adjacent elements) is 
automatically modified to maintain a previously established relationship. For example, if a 
wall is moved, perpendicular walls will grow, or shrink, in length to remain attached to the 
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related wall. Additionally, elements attached to the wall will move, such as wall cabinets, 
doors, windows, air grilles, etc. 

Revit stands for Revise Instantly; a change made in one view is automatically updated in all 
other views and schedules. For example, if you move a door in an interior elevation view, the 
floor plan will automatically update. Or, if you delete a door, it will be deleted from all other 
views and schedules. 


A major goal of Revit is to eliminate much of the repetitive and mundane tasks traditionally 
associated with (LAD programs allowing more time for design, coordination and 
visualization. For example: all sheet numbers, elevation tags and reference bubbles are 
updated automatically when changed anywhere in the project. Therefore it is difficult to find 
a miss-referenced detail tag. 


Width = 2' - 0" 


The best way to understand how a parametric model works is to describe the Revit project 
file. A single Revit file contains your entire building project. Even though you mostly draw in 
2D views, you are actually drawing in 3D. In fact, the entire building project is a 3D model. 
From this 3D model you can generate 2D elevations, 2D sections 
and perspective views. Therefore, when you delete a door in an 
elevation view you are actually deleting the door from the 3D model 
from which all 2D views are generated and automatically updated. 


Another way in which Revit is a parametric building modeler is that 
parameters can be used to control the size and shape of geometry. 
For example, a window model can have two parameters set up which 
control the size of the window. Thus, from a window’s properties it 
is possible to control the size of the window without using any of 
the drawing modify tools such as Scale or Move. Furthermore, the 
parameter • settings (i.e., width and height in this example) can be saved 
within the window model (called a Family). You could have the 2' x 
4' settings saved as “Type A” and the 2' x 6' as “Type B”. Each 
saved list of values is called a Type within the Family. Thus, this one 
double-hung window Family could represent an unlimited number of 
window sizes! You will learn more about this later in the book. 


■< 3 - 

ii 
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Window model size 
controlled by parameters 
Width and Height 


What about the different “flavors” of Revit? 

Revit comes in three different “flavors”: Revit Architecture, Revit Structure and Revit 
MEP (which stands for Mechanical, Electrical and Plumbing). There is also a fourth option 
in which all disciplines are available in one application; this is just called Revit. The all-in-one 
version only comes with the Autodesk building Design Suite Premium or Ultimate. Any 
“flavor” of Revit can open and edit the same Revit project file or content (aka. Families). The 
only requirement is that each “flavor” of Revit be the same version; for example, Autodesk 
Revit Architecture 2014, Autodesk Revit Structure 2014 and Autodesk Revit MEP 2014. 
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The tutorials in this textbook are based on Revit; you can also use Revit Architecture. You 
can download the free 30 day trial from autodesk.com. Students may download a free 13 
month version of Revit, the all-in-one version, at www.students.autodesk.com. 



Revit model of an existing building, with architecture, 
structural, mechanical, plumbing and electrical all modeled. 

Image courteous of LHB, Inc. ivimi.LHBcorp.com 


Now is as good a time as any to 
make sure the reader understands 
that Revit is not, nor has it ever 
been, backwards compatible. This 
means there is no Save-As back to a 
previous version of Revit. Also, an 
older version of Revit cannot open a 
file, project or content, saved in a 
newer format. So make sure you 
consider what version your school 
or employer is currently 
standardized on before upgrading 
any projects or content. 



3D model of lunch room created in Interior Design using Autodesk Relit 2014 


32bit versus 64bit? 

If you have a choice, the 64bit version of Revit is recommended. One of the biggest 
advantages is access to more than 3GB of RAM. Many BIM stations have 8 to 16GB of 
RAM to handle large projects. The 64bit version of Revit looks the same and creates a model 
identical to one created in the 32bit version of Revit. Either version of Revit will work fine 
for this textbook. You have no control over which version is installed, it is automatically 
based on whether you have a 32bit or 64bit operating system on your computer 
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Lobby rendering from Interior Design using Autodesk Rent 2014 


Why use Revit? 

Many people ask the question, why use Revit versus other programs? The answer can 
certainly vary depending on the situation and particular needs of an individual or 
organization. 

Generally speaking, this is why most companies use Revit: 

• Many designers and drafters are using Revit to streamline repetitive drafting tasks 
and focus more on designing and detailing a project. 

• Revit is a very progressive program and offers many features for designing buildings. 
Revit is constantly being developed and Autodesk provides incremental upgrades 
and patches on a regular basis; Revit 2014 was released about a year after the 
previous version. 

• Revit was designed specifically for architectural design and includes features like: 

o Mental Ray’s Photo Realistic Renderer 

o Phasing (existing, new construction, future construction, etc.) 
o Live schedules 
o Design Options 
o Cloud Rendering via Autodesk 360 
o Conceptual Energy Analysis via Autodesk 360 
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A few basic Revit concepts: 

The following is meant to be a brief overview of the basic organization of Revit as a 
software application. You should not get too hung up on these concepts and terms as they 
will make more sense as you work through the tutorials in this book. This discussion is 
simply laying the groundwork so you have a general frame of reference on how Revit works. 

The Revit platform has three fundamental types of elements: 

• Model Elements 

• Datum Elements 

• View-Specific Elements 

Model Elements 

Think of ModelElements as things you can put your hands on once the building has been 
constructed. They are typically 3D, but can sometimes be 2D. There are two types of Model 
Elements'. 


• Host Elements (walls, floors, slabs, roofs, ceilings) — Tools are the same for each 
“flavor” of Revit. 


• Model Components (Stairs, Doors, Furniture, Beams, Columns, Pipes, Ducts, 

Light Fixtures, Model Lines) — Options vary depending on the “flavor” of Revit (e.g., 
Revit MEP has a Duct tool whereas Revit Architecture and Revit Structure do not). 


o Some Model Components require a host before they can be placed within a 
project. For example, a window can only be placed in a host, which could be 
a wall, roof or floor depending on how the element was created. If the host is 
deleted, all hosted or dependent elements are automatically deleted. 



Model 
Elements 

Windows Doors; 
require a host 


Host Elements 

Roof, Wall & Floor 


Model Elements 

Stair Z^Washer/Dryer; do 
not require a host 
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Datum Elements 

Datum Elements are reference planes within the building that graphically and parametrically 
define the location of various elements within the model. These features are available in all 
“flavors” of Revit. These are the three types of Datum Elements'. 

• Grids 

o Typically laid out in a plan view to locate structural elements such as columns 
and beams, as well as walls. Grids show up in plan, elevation and section 
views. Moving a grid in one view moves it in all other views as it is the same 
element. (See the next page for an example of a grid in plan view.) 

Used to define vertical relationships, mainly surfaces that you walk on. They 
only show up in elevation and section views. Many elements are placed 
relative to a Level; when the Level is moved those elements move with it (e.g., 
doors, windows, casework, ceilings). WARNING: If a Level is deleted, those same 
“dependent” elements mil also be deleted from the project! 

• Reference Planes 

o These are similar to grids in that they show up in plan and elevation or 
sections. They do not have reference bubbles at the end like grids. Revit 
breaks many tasks down into simple 2D tasks which result in 3D geometry. 
Reference Planes are used to define 2D surfaces on which to work within the 
3D model. They can be placed in any view, either horizontally or vertically. 


• Levels 

o 



Grids 


Reference 

Plane 


Levels 
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View-Specific Elements 

As the name implies, the items about to be discussed only show up in the specific view in 
which they are created. For example, notes and dimensions added in the architectural floor 
plans will not show up in the structural floor plans. These elements are all 2D and are mainly 
communication tools used to accurately document the building for construction or 
presentations. 

• Annotation elements (text, tags, symbols, dimensions) 

o Size automatically set and changed based on selected drawing scale 

• Details (detail lines, filled regions, 2D detail components) 



File Types (and extensions): 

Revit has four primary types of files that you will work with as a Revit user. Each file 
type, as with any Microsoft Windows based program, has a specific three letter file name 
extension; that is, after the name of the file on your hard drive you will see a period and 
three letters. They are: 

.RVT Revit project files; the file most used (also for backup files) 

.RFA Revit family file; loadable content for your project 

.RTE Revit template; a project starter file with office standards preset 

.RFT Revit family template; a family starter file with parameters 
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The Revit platform has three fundamental ways in which to work with the elements (for 
display and manipulation): 

• Views 

• Schedules 

• Sheets 

The following is a cursory overview of the main ideas you need to know. This is not an 
exhaustive study on views, schedules and sheets. 

Views 

Views, accessible from the Project Browser (:see Page 5-4), is where most of the work is done 
while using Revit. Think of views as slices through the building, both horizontal (plans) and 
vertical (elevations and sections). 

• Plans 

o A Plan View is a horizontal slice through the building. You can specify the 
location of the cut plane which determines if certain windows show up or 
how much of the stair is seen. A few examples are: architectural floor plan, 
reflected ceiling plan, site plan, structural framing plan, HVAC floor plan, 
electrical floor plan, lighting [ceiling] plan, etc. The images below show this 
concept; the image on the left is the 3D BIM. The middle image shows the 
portion of building above the cut plane removed. Finally, the last image on 
the right shows the plan view in which you work and place on a sheet. 



• Elevations 

o Elevations are vertical slices, but where the slice lies outside the floor plan as 
in the middle image below. Each elevation created is listed in the Project 
Browser. The image on the right is an example of a South exterior elevation 
view, which is a “live” view of the 3D model. If you select a window here 
and delete it, the floor plans will update instantly. 
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Sections 

o Similar to elevations, sections are also vertical slices. However, these slices 
cut through the building. A section view can be cropped down to become a 
wall section or even look just like an elevation. The images below show the 
slice, the portion of building in the foreground removed, and then the actual 
view created by the slice. A setting exists, for each section view, to control 
how far into that view you can see. The example on the right is “seeing” 
deep enough to show the doors on the interior walls. 



• 3D and Camera 

o In addition to the traditional “flattened” 2D views that you will typically 
work in, you are able to see your designs more naturally via 3D and Camera 
views. A 3D view is simply a non-perspective 3D view of the project viewed 
from the exterior. A Camera view is a true perspective view; cameras can be 
created both in and outside of the building. Like the 2D views, these 
3D/Camera views can be placed on a sheet to be printed. Revit provides a 
number of tools to help explore the 3D view, such as Section Box, Steering 
Wheel, Temporary Hide and Isolate, and Render. 

The image on the left is a 3D view set to “shade mode” and has shadows 
turned on. The image on the right is a camera view set up inside the building; 
the view is set to “hidden line” rather than shaded, and the camera is at 
eyelevel. 
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Schedules 

Schedules are lists of information generated based on content that has been placed, or 
modeled, within the project. A schedule can be created, such as the door schedule example 
shown below, that lists any of the data associated with each door that exists in the project. 
Revit allows you to work directly in the schedule views. Any change within a schedule view, 
is a change directly to the element being scheduled. Again, if a door were to be deleted from 
this schedule, that door would be instantly deleted from the project. 


DOOR AND FRAME SCHEDULE 

DOOR 

NUMBER 




GLAZING 

FIRE 

RATING 

HDWR 

GROUP 


i',i 




IOCOA 

3‘ - 8" |r-2" |WD 




11/A8.01 







1046 

3' - 0" 

T-T 

WD 

D10 

HM 

F10 

11/AB.01 







1047A 

e - - <r 

T - 10” 

alum 

D15 


SF4 

& A 8 01 

ft as . 01 

1/A8.01 SIM 

r iNSui 



CARD READER N LEAF 

1047 a 

*■- O' 

r-z 

WD 


HM 

FT 3 

12/AS .01 




eo MIN 


MAG HOLD #PENS 

1050 

y-(r 

T-T 

wc 


HM 

F21 

ft'AS.01 

11 /As 01 


1/4" TEMP 


33 


1051 

3-- <r 

T-T 

WD 

D10 

HM 

F2I 

ft A 3.01 

11/AS 01 


1/4" TEMF 


33 


1052 

3‘ - cr 

t-t 

WD 

DIO 

HM 

F21 

8/A8.G1 

11/AS.01 


1/4" TEMP 


33 


1053 

3--CT 

t-t 

WD 

EB3H 

HM 

F21 

8/A 6.01 

11/A8.01 


1/4" TEMP 


33 

34 


10.54A. 

y. cr 

T .7 

WD 


HM 

F10 

a/A&oi 

11/AS.01 


1/4" TEMP 


1054B 

y- cr 

T-T 

WD 

D10 

HM 

F21 

81 A 8.01 

11/AS.01 


1/4" TEMP 


33 


1055 

3 0 f 

T-7 

WD 


HM 

F2I 

8/A8.01 

I1/AS.01 


1/4" TEMF 


n 


I056A 

3-<r 

T . 7 

WC 

*10 

HM 

F10 

s/as .01 

ft AS . 01 



2D MIN 

10E6B 

3-cr 

T-T 

WD 


HM 

F10 

11/A8.Q1 




20 MIN 

34 


1056C 

3" - or 

T-T 

WD 

D.0 

HM 

F10 

20’AS.01 





■ljh 


I057A 

3‘- Or 

T-T 

WD 


HM 

FJO 

8/A8.01 




20 MIN 





WC 


HM 

F30 

S-A8.01 

ft AS. 01 


1/4" TEMP 




1058A 

S’- or |T-2" 

WD 

DIO 

HM 

F10 

ft A 8.01 

ftAS.01 




33 



Sheets 

You can think of sheets as the pieces of paper on which your views and schedules will be 
printed. Views and schedules are placed on sheets and then arranged. Once a view has been 
placed on a sheet, its reference bubble is automatically filled out and that view cannot be 
placed on any other sheet. The setting for each view, called “view scale,” controls the size of 
the drawing on each sheet; view scale also controls the size of the text and dimensions. 
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Exercise 1-2: 


Overview of the Revit User Interface 


Revit is a powerful and sophisticated program. Because of its powerful feature set, it has a 
measurable learning curve, though its intuitive design makes it easier to learn than other 
CAD or BIM based programs. However, like anything, when broken down into smaller 
pieces, we can easily leam to harness the power of Revit. That is the goal of this book. 

This section will walk through the different aspects of the User Interface (UI). As with any 
program, understanding the user interface is the key to using the program’s features. Note 
that the image below shows the all-in-one Revit user interface. However, the UI is virtually 
identical between discipline versions with the exception of the total number of tabs available. 
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The Revit User Interface: 

TIP: See the DVD for a more in-depth look at the U ser Interface. 

Application Menu: 

Access to File tools such as Save, Plot, Export and Print (both hardcopy and electronic 
printing). You also have access to tools which control the Revit application as a whole, not 
just the current project, such as Licensing and Options (see the end of this section for more on 
Options). 
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Recent and Open Documents: 

These two icons (from 
the Application menu) 
toggle the entire area on 
the right to show either the recent 
documents you have been in (icon 
on the left) or a list of the documents 
you currently have open. 

In the Recent Documents list you click a 
listed document to open it. This 
saves time as you do not have to 
click Open Project and browse for 
the document (Document and Project 
mean the same thing here). Finally, 
clicking the “Pin” keeps that project 
from getting bumped off the list as 
additional projects are opened. 

In the Open Documents list the “active” 
project you are working in is listed 
first, clicking another project 
switches you to that open project. 




The list on the left, in the Application Menu shown above, represents three 
different types of buttons: button, drop-down button and split button. Save and 
Close are simply buttons. Save-As and Export are drop-down buttons, 
which means to reveal a group of related tools. If you click or hover your 
cursor over one of these buttons, you will get a list of tools on the right. 
Finally, split buttons have two actions depending on what part of the 
button you click on; hovering over the button reveals the two parts (see 
bottom image to the right). The main area is the most used tool; the arrow 
reveals additional related options. 


y 

Button 



Save As 


► 


Drop-down Button 


Print ► 


Split Button 
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Quick Access Toolbar: 

& 0 Q T <^1 ’ (n> ’ ^ A & T ^ 3= 'Cm 0 T ^ 


Referred to as QAT in this book, this single toolbar provides access to often used tools 
{Open, Save, Undo, Redo, Measure, Tag, etc.). It is always visible regardless of what part of the 
Ribbon is active. 

The QAT can be positioned above or below the Ribbon and any command from the Ribbon 
can be placed on it; simply right-click on any tool on the Ribbon and select Add to Quick 
Access Toolbar. Moving the QAT below the Ribbon gives you a lot more room for your 
favorite commands to be added from the Ribbon. Clicking the larger down-arrow to the far 
right reveals a list of common tools which can be toggled on and off. 

Some of the icons on the QAT have a down-arrow on the right. Clicking this arrow reveals a 
list of related tools. In the case of Undo and Redo, you have the ability to undo (or redo) 
several actions at once. 


Ribbon — Architecture Tab: 
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The Architecture tab on the Ribbon contains most of the tools the architect needs to model a 
building, essentially the things you can put your hands on when the building is done. The 
specific discipline versions of Revit omit some of the other discipline tabs. 

Each tab starts with the Modify tool, i.e., the first button on the left. This tool puts you into 
“selection mode” so you can select elements to modify. Clicking this tool cancels the current 
tool and unselects elements. With the Modify tool selected you may select elements to view 
their properties or edit them. Note that the Modify tool, which is a button, is different than 
the Modify tab on the Ribbon. 

The Ribbon has three types of buttons, button, drop-down button and split, as covered on the 
previous page. In the image above you can see the Wall tool is a split button. Most of the 
time you would simply click the top part of the button to draw a wall. Clicking the down- 
arrow part of the button, for the Wall tool example, gives you the option to draw a Wall, 
Structural Wall, Wall by Face, Wall Sweep, and a Reveal. 

TIP: The Model Text tool is only for placing 3D text in your model, not for adding notes! 
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Ribbon — Annotate Tab: 
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To view this tab, simply click the label “Annotate” near the top of the Ribbon. This tab 
presents a series of tools which allow you to add notes, dimensions and 2D 
“embellishments” to your model in a specific view, such as a floor plan, elevation, or section. 
All of these tools are view specific, meaning a note added in the first floor plan will not 
show up anywhere else, not even another first floor plan: for instance, a first floor electrical 
plan. 


Notice, in the image above, that the Dimension panel label has 
a down-arrow next to it. Clicking the down-arrow will reveal 
an extended panel with additional related tools. 

Finally, notice the Component tool in the image above; it is a 
split button rather than a drop-down button. Clicking the top 
part of this button will initiate the Detail Component tool. 
Clicking the bottom part of the button opens the fly-out 
menu revealing related tools. Once you select an option from 
the fly-out, that tool becomes the default for the top part of 
the split button for the current session of Revit (see image to 
right). 
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Ribbon — Modify Tab: 
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Several tools which manipulate and derive information from the current model are available 
on the Modify tab. Additional Modify tools are automatically appended to this tab when 
elements are selected in the model (see Modify Contextual Tab on the next page). 

TIP: Do not confuse the Modify tab with the Modify tool when following instructions in this book. 
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Ribbon — View Tab: 
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The tools on the View tab allow you to create new views of your 3D model; this includes 
views that look 2D (e.g., floor plans, elevations and sections) as well as 3D views (e.g., 
isometric and perspective views). 

The View tab also gives you tools to control how views look, everything from what types of 
elements are seen (e.g.. Plumbing Fixture, Furniture or Section Marks) as well as line 
weights. 

NOTE: Vne weights are controlled at a project nide level, but may be overridden on a view by riew basis. 

Finally, notice the little arrow in the lower-right corner of the Graphics panel. When you see 
an arrow like this you can click on it to open a dialog box with settings that relate to the 
panel’s tool set {(Graphics in this example). Flovering over the arrow reveals a tooltip which 
will tell you what dialog box will be opened. 


Ribbon — Modify Contextual Tab: 

The Modify tab is appended when certain tools are active or elements are selected in the 
model; this is referred to as a contextual tab. The first image, below, shows the Place Wall tab 
which presents various options while adding walls. The next example shows the Modify Walls 
contextual tab which is accessible when one or more walls are selected. 



Place Wall contextual tab — visible when the Wall too! is active. 
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Modify Walls contextual tab - visible when a wall is selected. 
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Ribbon — Customization: 
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There is not too much customization that can be done to the Ribbon. One of the only things 
you can do is pull a panel off the Ribbon by clicking and holding down the left mouse button 
on the titles listed across the bottom. This panel can be placed within the drawing window or 
on another screen if you have a dual monitor setup. 

The image above shows the Build panel, from the Architecture tab, detached from the Ribbon 
and floating within the drawing window. Notice that the Insert tab is active. Thus, you have 
constant access to the Build tools while accessing other tools. Note that the Build panel is not 
available on the Architecture tab as it is literally moved, not just copied. 
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When you need to move a detached panel back to the Rdbbon you do the following: hover 
over the detached panel until the sidebars show up and then click the “Return panels to 
ribbon” icon in the upper right (identified in the image above). 


F\ 1: Whenever the resolution of your monitor is 
too low or you don't have the Revit application 
maximized on the screen the buttons may be modified to 
take up less room on the Ribbon; typically the words are 
remo ved. Compare the image to the right with the Build 
panel above. 
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Ribbon — States: 

The Ribbon can be displayed in one of four states: 

• Full Ribbon (default) 

• Minimize to Tabs 

• Minimize to Panel Tiles 

• Minimize to Panel Buttons 



The intent of this feature is to increase the size of the available drawing window. It is 
recommended, however, that you leave the Ribbon fully expanded while learning to use the 
program. The images in this book show the fully expanded state. The images below show 
the other three options. When using one of the minimized options you simply hover (or 
click) your cursor over the Tab or Panel to temporarily reveal the tools. 



Minimise to Tabs 



Minimise to Panel Tiles 



Minimise to Panel Buttons 
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Ribbon — References in this Book: 

When the exercises make reference to the tools in the Ribbon a consistent method is used to 
eliminate excessive wording and save space. Take a moment to understand this so that things 
go smoothly for you later. 

Throughout the textbook you will see an instruction similar to the following: 

23. Select Architecture ^ Build ^ Wall 

This means, click the Architecture tab, and within the Build panel, select the Wall tool. 
Note that the Wall tool is actually a split button, but a subsequent tool was not listed so you 
are to click on the primary part of the button. Compare the above example to the one below: 

23. Select Architecture ^ Build Wall Structural Wall 

The above example indicates that you should click the down-arrow 
part of the Wall tool in order to select the Structural VP all option. 

Thus the general pattern is this: 

Tab ^ Panel ^ Tool ^ drop-down list item 

#lTab: This will get you to the correct area within the Ribbon. 

#2 Panel: This will narrow down your search for the desired tool. 

#.3 Tool: Specific tool to select and use. 

Drvp-doirn list item: This will only be specified for drop-down buttons 
and sometimes for split buttons. 

The image below shows the order in which the instructions are given to select a tool; note 
that you do not actually click the panel title. 




1-18 





Getting Started with Autodesk Revit 2014 


Options Bar: 


This area dynamically changes to show options that compliment the current operation. The 
Options Bar is located directly below the Ribbon. When you are learning to use Revit you 
should keep your eye on this area and watch for features and options appearing at specific 
times. The image below shows the Options Bar ex. ample with the Wall tool active. 
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Properties Palette; nothing selected 


The Properties Palette provides instant access to settings related 
to the element selected or about to be created. When nothing 
is selected, it shows information about the current view. When 
multiple elements are selected, the common parameters are 
displayed. 


The Element Type Selector is an 
important part of the Properties 
Palette. Whenever you are adding 
elements or have them selected, 
you can select from this list to 
determine how a wall to be 
drawn will look, or how a wall 
previously drawn should look 
(see image to right). If a wall type 
needs to change, you never 
delete it and redraw it; you 
simply select it and pick a new 
type from the Type Selector'. 



Type Selector; Wall tool active or a 
Wall is selected 


The Selection Filter drop-down list below the Type Selector' lets 
you know the type and quantity of the elements currently 
selected. When multiple elements are selected you can narrow 
down the properties for just one element type, such as wall. 
Notice the image to the right shows four walls are in the 
current selection set. Selecting Walls (4) will cause the Palette 
to only show Wall properties even though many other 
elements are selected (and remain selected). 

The width of the Properties Palette and the center column 
position can be adjusted by dragging the cursor over that area. 
You may need to do this at times to see all the information. 
However, making the Palette too wide will reduce the useable 
drawing area. 



Columns (4) 

Door Tags (3) 
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Floors (13 
Grids (4) 

Model Groups (1) 
Room Tags (2] 

Rooms (4) 
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Views (1) 
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Windows (1) 

Floor Plan: Level 1 



Selection Filter; multiple elements 
selected 


The Properties Palette should be left open; if you accidentally close it you can reopen it by 

View Window User Interface Properties; or by typing PP on the keyboard. 
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Project Browser: 


Projectl - Project browser 
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Project Browser - Projectl Properties 


The Project Browser is the “Grand Central Station” of the Revit 
project database. All the views, schedules, sheets and content are 
accessible through this hierarchical list. The first image to the left 
shows the seven major categories; any item with a “plus” next to 
it contains sub-categories or items. 

Double-clicking on a View, Legend, Schedule or Sheet will open 
it for editing; the current item open for editing is bold (Level 1 in 
the example to the left). Right-clicking will display a pop-up 
menu with a few options such as Delete and Copy. 

Right-click on Views (all), at the top of the Project Browser, and you 
will find a Search option in the pop-up menu. This can be used 
to search for a View, Family, etc., a very useful tool when working 
on a large project with 100’s of items to sift through. 

Like the Properties Palette, the width of the Project Browser can be 
adjusted. When the two are stacked above each other, they both 
move together. You can also stack the two directly on top of 
each other; in this case you will see a tab for each at the bottom 
as shown in the second image to the left. 

The Project Browser should be left open; if you accidentally close it, 
by clicking the “X” in the upper right, you can reopen it by: 

View Window User Interface Project Browser. 

The Project Bronser and Properties Palette can be repositioned on a 
second monitor, if you have one, when you want more room to 
work in the drawing window. 


Status Bar: 

This area will display information, on the far left, about the current command or list 
information about a selected element. The right hand side of the Status Bar shows the 
number of elements selected. The small funnel icon to the left of the selection number can 
be clicked to open the Filter dialog box, which allows you to reduce your current selection to 
a specific category; for example, you could select the entire floor plan, and then filter it down 
to just the doors. This is different than the Selection Filter in the Properties Palette which keeps 
everything selected. 
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On the Status Bar, the five icons on the left in the image below control how elements are 
selected. From left to right these are: 

• Select Links 

• Select Underlay Elements 

• Select Pinned Elements 

• Select Elements by Face 

• Drag Elements on Selection 

Flover your cursor over an icon for the name and for a brief description of what it does. 
These are toggles that are on or off; the red ‘X’ in the upper right of each icon means 
you cannot select that type of element within the model. These controls help prevent 
accidentally moving or deleting things. Keep these toggles in mind if you are having trouble 
selecting something; you may have accidentally toggled one of these on. 

Finally, the two drop-down lists towards the center of the Status Bar control Design 
Options and Worksets (see image on previous page). The latter is not covered in this book 
but Design Options are. Worksets relate to the ability for more than one designer to be in the 
model at a time. 


View Control Bar: 

1/8" = l'-o" □ Q> <x Qt ^ .0$ ^ 9 ih 

This is a feature which gives you convenient access to tools which control each view’s 
display settings (i.e., scale, shadows, detail level, graphics style, etc.). The options vary slightly 
between view types: 2D View, 3D view. Sheet and Schedule. 

The important thing to know is that these settings only affect 
the current view, the one listed on the Application Title Bar. All 
of these settings are available in the Properties Palette, but this 
toolbar cannot be turned off like the Properties Palette can. 

Context Menu: 

The context menu appears near the cursor whenever you right- 
click on the mouse (see image at right). The options on that 
menu will vary depending on what tool is active or what 
element is selected. 

Drawing Window: 

This is where you manipulate the Building Information Model 
(BIM). Flere you will see the current view (plan, elevation or 
section), schedule or sheet. Any changes made are instantly 
propagated to the entire database. 

Context menu example with a 
wall selected 
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Elevation Marker: 

This item is not really part of the Revit UI, but is visible in the drawing 
window by default via the various templates you can start with, so it is 
worth mentioning at this point. The four elevation markers point at each 
side of your project and ultimately indicate the drawing sheet on which 
you would find an elevation drawing of each side of the building. All you 
need to know right now is that you should draw your floor plan generally in the middle of 
the four elevation markers that you will see in each plan view; DO NOT delete them as this 
will remove the related view from the Project Browser. 



Revit Options: 

There are several settings, related to the User Interface, which are not tied to the current 
model. That is, these settings apply to the installation of Revit on your computer, rather than 
applying to just one model or file on your computer. A few of these settings will be briefly 
discussed here. It is recommended that you don’t make any changes here right now. 


Click on Options in the 

Application Menu (the purple “R”). 
The options in the User Interface 
section are fairly self-explanatory. 
In the Graphics section you can 
verify your display driver is 
approved (i.e., tested) by 
Autodesk. If Revit is crashing or 
exhibits strange behavior, it likely 
relates to your graphics driver. 
You can bypass this problem by 
turning off Use Hardware 
Acceleration, but this will make 
Revit run slower. 
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This concludes your brief overview of the Revit user interface. Many of these tools and 
operations will be covered in more detail throughout the book. 
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Efficient Practices 

The Ribbon and menus are really helpful when learning a program like Revit; however, most 
experienced users rarely use them! The process of moving the mouse to the edge of the 
screen to select a command and then back to where you were is very inefficient, especially 
for those who do this all day long, five days a week. Here are a few ways experienced BIM 
operators work: 

• Use the wheel on the mouse to Zoom (spin the wheel). Pan (press and hold the 
wheel button while moving the mouse) and Zoom Extents (double-clicking the 
wheel button). All this can be done while in another command; so, if you are in the 
middle of drawing walls and need to zoom in to see which point you are about to 
Snap to, you can do it without canceling the Line command and without losing focus 
on the area you are designing by having to click an icon near the edge of the screen. 

• Revit conforms to many of the Microsoft Windows operating system standards. 

Most programs, including Revit, have several standard commands that can be 


accessed via keyboard shortcuts. Here are a 
same time): 

few examples (press both keys at the 

o 

Ctrl + S 

Save 

(saves the current model) 

o 

Ctrl + A 

Select All 

(selects everything in text editor) 

o 

Ctrl + Z 

Undo 

(undoes the previous action) 

o 

Ctrl + X 

Cut 

(Cut to Windows clipboard) 

o 

Ctrl + C 

Copy 

(does not replace Rent’s Copy tool) 

o 

Ctrl + V 

Paste 

(used to copy between models / views/ levels) 

o 

Ctrl + Tab 

Change View 

(toggles between open views) 

o 

Ctrl + P 

Print 

(opensprint dialog) 

o 

Ctrl + N 

New 

(create new project file) 

o 

F7 

Spelling 

(launch pell check feature) 

o 

ENTER 

Previous Command 

(repeatprevious command) 


• If you recall, the Open Documents area in the Application menu lists all the views that 
are currently open on your computer. By clicking one of the names in the list you 
“switch” to that view. A shortcut is to press Ctrl + Tab to quickly cycle through the 
open drawings. 


• Many Revit commands also have keyboard shortcuts. So, with your right hand on the 
mouse (and not moving from the “design” area), your left hand can type WA when 
you want to draw a Wall for example. You can see all the preloaded shortcuts and 
add new ones by clicking View (tab) User Interface (cbvp-down) Keyboard Shortcuts. 
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It should be noted that any customized 
keyboard shortcuts are specific to the 
computer you are working on, not the 
project. You can use the "Export button 
(see image to right) to save the entire 
keyboard shortcuts list to a file, and 
then Import it into another computer’s 
copy of Revit. 

This concludes your brief overview of 
the Revit user interface. Many of these 
tools and operations will be covered in 
more detail throughout the book. 


5 


Keyboard i-ortr-TS 


Search: 

Filter 


Command 

Shortcuts 


Pans 

Modify 

MD 


Create>Seiecr, Insert ^Select: Annotace> 

S»KtinHs 



CieKa>Se«cr Insert* Seect: Annotate > 

Select underlay elements. 



■Create >£ elect Insert>Select: Amciate>... 

Select pinned elements 



Create >Select; [n=ert>SelectT Amnotate> 

Select elements by face 



Create>Select; [n=ert>5efeclr Annotated 

Drag ele mems on selection 



Create >Select In=ert>Select: Annotate 

Type Properties 



Create I'Properties; Madify > Properties 

Properties 

P=' 

Ctrl-: 1 


Create>Prooertles- wle«*>W ndow* Mod.. 


VP 



r ami> Category and Pa'amet 



Create >Pr*pertiss: Modify ^Properties 

Family Types 



Create > Properties* Modify > PropeTie* 

Sefid Extras ian 



Create >'#rms 

« III | ► 


Keyboard shortcuts dialog 



Exterior renderingfrom Design Integration using Autodesk Relit 2014 
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Exercise l-( 


Open, Save and Close a Revit Project 


To Open Revit 2014: 

Start All Programs Autodesk Autodesk Revit 2014 


Si Autodesk Design Review 2313 
A Unnstell Tool 

S Wcfkskanrg Montorlor Autcdedc I 
5 vvoficsrarirg Monror lor autcomk i 

AiltnC/iD XT\ t - Fnrjlirfi 
AuluCAD 20J4 - Pnyliili 

AutoCAD Civil 3D 2012 

Autodesk 
, Anlnd#rlr 

Autodesk Quantity T akeoff 2013 fc 
Aiitodnck f*»C 

Autodesk 5tiowia»e20l3 G4-bit 
CunlwnL Swviic 
, DWG TucVicw 2013 
Navis'Aorlc 2013 6* bit blotter Plus 
Naviswork! Mtnaee 2013 

Revit 2013 ^-- 

i Revit 20144 ’^ 

□ LKtiibcTiJiifti Utility Revit 20 
ft R*vit2CH 

Kevit Viewer 2U14 

Revit Achiiectjre 2012 


\$esTh program one fie 


KB® 


« 0 


Or double-click the Revit icon from 
your desktop. 


A 


Revit 2014 


This may vary slightly on your computer; see your 
instructor or system administrator if you need 
help. 


Click here to 
launch Revit 
Architecture 2014 

Start button; Click 


TIP: If you are using a discipline - 
specific version of Revit you will see 
one of the following options: 

• Revit Architecture 2014 

• Revit MEP 2014 

• Revit Structure 2014 


How to Open a Revit Project: 

By default, Revit will 
open in the Recent Files 
window, which will 
display thumbnails of 
recent projects you 
have worked on. 

Clicking on the preview 
will open the project. 

1. Click the Open 
link (see the 
image to the 
right). 


Recent Files startup screen 


Sampl* iyswni RsjM 



You may click open under Project or on the Quick Access Toolbar. 
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Next you will open an existing Revit project file. You will select a sample file provided on 
the DVD that came with this book. 

2. Click the drop-down box at the top of the Open dialog (Figure 1-3.2). Browse to your 
DVD drive; the drive letter will vary from computer to computer. 

TlP:lfyou cannot locate the DVD that came nith this textbook,you can substitute any Reiitfile you can 
find. Some sample piles may be found here on your computer’s hard drive: 

C:\Program Files\Autodesk\Reiit 2014\Samples 


Click here first 


Open 



JU1 


Look in: 

| 5ample Files 


3 


Name 

Date modified 

Type 


[mjChurch Building.rvt 

4/23/20111:53 PM 

Revit Project 


[^Office BujJding.rvt 

4/23/20111:53 PM 

Revit Project 


Type: Revit Project 
Size: 823 MB 

Date modified: 4/23/2011 8:53 PM 



Desktop 

File name: 

Office Building.rvt 


* 


- □ 

Files of type: 

All Supported Files (*.rvt, *.rfa, *,adsk, *,rte, *.rft) 


- 




Worksharing 




T»b - 

PI Audit 

□ Detach from Central □ Create New Local 

Open 

I 

Cancel 



FIGURE 1-3.2 Open dialog; DVD contents shown 


3. Select the file named Office Building.rvt and click Open. 

FYI:Notice the preiieiv of the selected file. This will help you select the correctfile before taking the time to open it. 


The Office building.rvt file is now open and the last saved view is displayed in the drawing 
window (Figure 1-3.3). 
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| VliwTimpim 
I tlnllui. 


I 


II (dtnti 

II CiOp RaglonV... 
|| Far 0%: Active 


| PwwImi S3 & * 2 * €£ V 1 ; 


0B * * ☆ A Signin - SC .© • - a x 


'? =c ‘4 :s ^ V 1 .! 


t§ 


I JO >i 


FIGURE 1-3.3 Sample file “Office Building. rvt” 


The Application Menu lists the projects and views currently open on your computer (Figure 
1-3.4). 


4. Click Application Menu 
Open Documents (icon) 

(Figure 1-3.4). 

Notice that the Office Bull ding, rvt 
project file is listed. Next to the 
project name is the name of a view 
open on your computer (e.g., floor 
plan, elevation). 



Figure 1-3.4 Application Menu: Open Documents view 


Additional views will be added to the list as you open them. Each view has the project name 
as a prefix. The current view, the view you are working in, is always at the top of the list. 
You can quickly toggle between opened views from this menu by clicking on them. 


You can also use the Switch Windows tool on the View tab; both do essentially 
the same thing. 



Switch 
Windows ’ 
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Opening Another Revit Project: 

Revit allows you to have more than one project open at a time. 


5. Click Open from the Quick Access Toolbar. 

6. Per the instructions previously covered, browse to the DVD. 

7. Select the file named Church Building.rvt and click Open (Figure 1-3.5). 

TIP: If you cannot locate the DVD that came with this textbook, substitute one of the sample files. 



8. Click Open Documents from the Application menu (Figure 1-3.6). 


Notice that the Church Building.rvt project is now 
listed along with a view: Floor Plan: Level 1. 


[F^ Open Documents 


Try toggling between projects by clicking on Office 
Building.rvt — 3D View: 3D View 1. 


CHURCH BUILDING.RVT - Floor Plan: Level 1 
OFFICE BUILDING.RVT - 3D View: 3D View 1 


FIGURE 1-3.6 Open Documents 
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Close a Revit Project: 

9. Select Application menu Close; click No if | g Close 

prompted to save. 

This will close the current project/view. If more than one view is open for a project, only 
the current view will close. The project and the other opened views will not close until you 
get to the last open view. 

10. Repeat the previous step to close the other project file. 

If you made changes and have not saved your project yet, you will be prompted to do so 
before Revit closes the view. Do not save at this time. When all open project files are 
closed, you find yourself back in the Recent Files screen — which is where you started. 


Saving a Revit Project: 

At this time we will not actually save a project. 


To save a project file, simply select Save from the Quick Access Toolbar. You can 
also select Save from the Application menu or press Ctrl + S on the keyboard. 


You should get in the habit of saving often to avoid losing work due to a power outage or 
program crash. 

You can also save a copy of the current project by selecting Save As from the Application 
Menu. Once you have used the Save As command you are in the new project file and the file 
you started in is then closed. 


Closing the Revit Program: 

Finally, from the Application menu select Exit Revit. This will close any open projects/views 
and shut down Revit. Again you will be prompted to save, if needed, before Revit closes the 
view. Do not save at this time. 


You can also click the "X" in the upper right comer of the R eat 
Application window. 
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Open Autodesk Revit Architecture. 

Creating a New Project File: 

The steps required to set up a new Revit Architecture model project file are very simple. As 
mentioned earlier, simply opening the Revit program starts you in the KecentFiles window. 

To manually create a new project (maybe you just finished working on a previous assignment 
and want to start the next one): 

1. Select Application menu New Project. 

Fi'I: You can also select the New link in the Recent Files startup screen. 

After clicking New Project you will get the New Project dialog box (Figure 1-4.1). 



FIGURE 1-4.1 New Project dialog box 


The New Project dialog box lets you specify the template file you want to use, or not use a 
template at all. You can also specify whether you want to create a new project or template 
file. 
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2. Select the Architectural Template template file. Leave Create new set to Project 

(Figure 1-4.1). 

3. Click OK. You now have a new unnamed project file. 

To name an unnamed project file you simply Save. The first time an unnamed project file is 
saved you will be prompted to specify the name and location for the project file. 

4. Select Application menu Save from the Menu Bar. 

5. Specify a name and location for your new project file. 

Your instructor may specify a location or folder for your files if in a classroom setting. 


What is a Template File? 

A template file allows you to start your project with specific content and certain settings 
preset the way you like or need them. 

For example, you can have the units set to Imperial or Metric. You can have the door, window 
and wall families you use most loaded and eliminate other less often used content. Also, you 
can have your company’s title block preloaded and even have all the sheets for a project set 
up. 

A custom template is a must for design firms using Revit and will prove useful to the student 
as he or she becomes more proficient with the program. 


Be Aware: 

It will be assumed from this point forward that the reader understands how to create, open and 
save project files. Please refer back to this section as needed. If you still need further assistance, 
ask your instructor for help. 
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Exercise 1-3: 


Using Zoom and Pan to View Your Drawings 


Learning to Pan and Zoom in and out of a drawing is essential for accurate and efficient 
drafting and visualization. We will review these commands now so you are ready to use them 
with the first design exercise. 

Open Revit Architecture. 

You will select a sample file from the DVD that came with this textbook. 

1. Select Open from the Quick Access Toolbar. 

2. Browse to the DVD (usually the D drive, but this can vary). 

3. Select the file named Church Building.rvt and click Open (Figure 1-5.1). 

TIP: If you cannot locate the DVD that came mth this textbook, substitute any of the training files that 
come with Reiit, found at C:\Program Files\Autodesk\Reiit 2014\Samples. 
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•gening 
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Detail l-r«el 
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ShTwOngi 
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Gem alii*.. 
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Floor Plans 
BO Poorng 
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Kooff tarring 
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FIGURE 1-5.1 Church Building.rvt project 
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If the default view that is loaded is not Floor Plan: Level 1, double-click on Level 1 under 
Views\Floor Plans in the Project Browser. Level 1 will be bold when it is the active or current 
view in the drawing window. 


Using Zoom and Pan Tools: 

You can access the zoom tools from the Navigation Bar, or the 
scroll wheel on your mouse. 

The Y.oom icon contains several Yoom related tools: 

• The default (i.e., visible) icon is Yoom in Region, which allows 
you to window an area to zoom into. 

• The Yoom icon is a split button. 

• Clicking the down-arrow part of the button reveals a list of 
related Yoom tools. 

• You will see the drop-down list on the next page. 


Zoom In 

4. Select the top portion of the Yoom icon (see image to right). 

5. Drag a window over your plan view (Figure 1-5.2). 


(?) • -ax 


® Show 
Jjj Ref Plane 
Viewer 
brk Plane 


= ® S * 


£1 
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You should now be zoomed in to the specified area (Figure 1-5.3). 



FIGURE 1-5.3 Zoom In results 


Zoom Out 

6. Click the down-arrow next to the zoom icon 
(Figure 1-5.4). Select Previous Pan/Zoom. 

You should now be back where you started. Each time 
you select this icon you are resorting to a previous view 
state. Sometimes you have to select this option multiple 
times if you did some panning and multiple zooms. 

Take a minute and try the other Zoom tools to see how 
they work. When finished, click Zoom to Fit before 
moving on. 



FIGURE 1-5.4 Zoom Icon drop-down 


TIP: You can double-click the wheel button on your mouse to Zoom Extents in the current view. 
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Default 3D View 

Clicking on the Default 3D View icon, on the QAT, loads a 3D View. This allows you to 
quickly switch to a 3D view. 

7. Click on the Default 3D View icon. 


- 


P*» 

to 


8. Go to the Open Documents listing in the 
Application Menu and notice the 3D View and 
the Floor' Plan view are both listed at the 
bottom. 

REMEMBER: You can toggle between views here. 


[Q Open Documents 


Church Bjilding.rvt - 3D View; (3D} 
Church Bjilding.rvt - Floor Plan: Leve 1 


9. Click the Esc key to close the Application menu. 


ViewCube 

The ViewCube gives you convenient view control over the 3D view. This technology has 
been implemented in many of Autodesk’s programs to make the process seamless for the 
user. 


10. You should notice the ViewCube in the upper right corner of the drawing window 
(Figure 1-5.5). If not, you can turn it on by clicking View Windows User Interface 
ViewCube. 


TIP: The ViewCube only shows up in 3D views. 

Hovering your cursor over the ViewCube activates it. As you 
move about the Cube you see various areas highlight. If you 
click, you will be taken to that highlighted area in the drawing 
window. You can also click and drag your cursor on the Cube 
to “roll” the model in an unconstrained fashion. Clicking and 
dragging the mouse on the disk below the Cube allows you to 
spin the model without rolling. Finally, you have a few options 
in a right-click menu, and the Home icon, just above the 
Cube, gets you back to where you started if things get 
disoriented! 

11. Give the ViewCube a try, then click the Home icon 
when you are done. 


Home icon 



REMEMBER: The Home icon only shows up when your cursor is over the ViewCube. 
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Navigation Wheel 

Similar to the VieivCube, the Navigation Wheel aids in navigating your model. With the 
Navigation Wheel you can walk through your model, going down hallways and turning into 
rooms. Revit has not advanced to the point where the doors will open for you; thus, you 
walk through closed doors or walls as if you where a ghost! 

The Navigation Wheel is activated by clicking the upper icon on the Navigation Bar. 

Unfortunately, it is way too early in your Revit endeavors to learn to use the Navigation Wheel. 
You can try this in the chapter on creating photorealistic renderings and camera views. You 
would typically use this tool in a camera view. 


ZOOM \ X 1 



PAN 


Figure 1-5.6 Navigation Wheel 


12. Close the Church Building project without saving. 


Using the Scroll Wheel on the Mouse 

The scroll wheel on the mouse is a must for those using BIM software. In Revit you can Pan 
and 'Zoom without even clicking a zoom icon. You simply scroll the wheel to zoom and 
hold the wheel button down to pan. This can be done while in another command (e.g., 
while drawing walls). Another nice feature is that the drawing zooms into the area near your 
cursor, rather than zooming only at the center of the drawing window. Give this a try before 
moving on. Once you get the hang of it, you will not want to use the icons. Also, double¬ 
clicking the wheel button does a Zoom to Fit so everything is visible on the screen. 
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Exercise 1-6: 


Using Revit’s Help System 


This section of your introductory chapter will provide a quick overview of Revit’s Help 
System. This will allow you to study topics in more detail if you want to know how something 
works beyond the introductory scope of this textbook. 

1. Click the round question mark icon in the upper- 
right comer of the screen. 

You are now in Revit’s WikiHelp site (Figure 1-6.1). This is a website which opened in your 
web browser. This window can be positioned side by side with Revit, which is especially nice 
if you have a dual-screen computer system. This interface requires a connection to the 
internet. As a website, Autodesk has the ability to add and revise information at any time, 
unlike files stored on your hard drive. This also means that the site can change quite a bit, 
potentially making the following overview out of date. If the site has changed, just follow 
along as best you can for the next three pages. 



IJCorwttt - gk Select 


Autodesk' WikiHelp 


T {ISearch - 5® Stare More» 


P'S Daniel Stine T A ’ 


Home > Rev# > English > 2#14 


Print * Lists t Share 


AUTODESK* REVIT aGVI 



Community Learning 


1 Find a n d share information 


2 Contribute knowledge. 


BIM Managers 

Developers 

Installation 


• Examples 
■ Links and Resources 


• Tips and Tricks 

• Troubleshooting 


Building a Revit Template 43734 views 

Tips and Tricks 48091 views 

Placing Bud (2811) 33122 views 


Sketching (Essential 
SMI... 


Selection (Essential 
Skil... 


Energy Analysis using 
Conceptual Masses - Guide 
Star! 

Energy Analysis using 
Building Elements - Quick 
Start 


Adjusting From Room and 
To Rpom Calculation 



FIGURE 1-6.1 Autodesk WikiHelp site 
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In the upper left you can search the Help System for a word or phrase. You may also click any 
one of the links to learn more about the topic listed. The next few steps will show you how 
to access the Help System’s content on the Revit user interface, a topic you have just studied. 

2. In the Browse Help section, select Revit Users. 

3. Expand the tree outline on the left; click the plus next to Help (Figure 1-6.2). 

Notice the tree structure on the left. You can use this to quickly navigate the User’s Guide. 

4. On the left, click the plus symbols for: Revit Users Introduction to Revit 
U ser Interface and then click directly on Ribbon. 

You now see information about the Ribbon as shown in the image below. Notice additional 
links are provided below on the current topic. You can use the browser’s Back and Forward 
buttons to move around in the Help System. 


B http: ikihelp.flutode5k.com''Revit/enu/2014/Hdp..''0001-Re-/it_U5l/0005-Intr*duc5/0018-Uier_lntl5 P - 2 <S> X Q Ribbon - wwHOp 


ft Convert * Select 


Go flic 


▼ Search - More » 


Daniel Stine ’ * 


Autodesk' WikiHelp 

Product netp wWi commuraty knowt 


ick (n) Engliih » 




Home > Rewt > English > 2014 > Help > Rewl Users > Introduction to Rewit > User Interface > Ribbon 


Create new page Edit page Upload video ▼ 


PnnlT Lists ▼ Share oS. 


I low to add your knowledge 



H±i 2011 
ill 2012 
; a 2013 
\~€i 2014 
! |-0 Help 

O New in Revit 2 
■3 FWt User® ^ 

■ • VVMs NOW? 
h i irt'oauctio' to Revit 
i±i Building I riformation 
Mode mg 
ill! iii Licensing 

1 0 IJshi Inleractt 


O Application Menu 
O Quick Access Toolbar 
• Tscllips 

O Keytips 
Si Project Browser 
O Drawing Area 
Q Status Bar 
Q Options Bar 


Ribbon 

The ribbon displays when yen create or open a file. It provides all the tools necessary tt create 
a project or family. 


rchtert .r* Sr-uctura System* Insert | Annotate Analyte Massing Sr Site Collal 

[ TEieiQi ' ij^eAse qub 

Modify Link Link DWF Decal Point Manaqe Import Import Insert ^ Image Manage 
Revit CAD Markup * Cloud links CAD ghKMI from File Images 


Sal act » 


Link 


Import 


5J FSJ 

Load Load as 
F amity (iroup 

Load from Library 


As you resize the window, you may notice that tools in the ribbon automatically adjust their 
size to fit the available space. This feature allows all buttons to be visible for most screen 
sizes. 

[+] Expanded panels 

[+] Dialog launcher 

[+1 Contextual ribbon tabs 

Topics in this section 

» Customizing the Ribbon 
* Cannot Find a Tool? 


FIGURE 1-6.2 Help window; Ribbon overview 


Next, you will try searching the Revit Help System for a specific Revit feature. This is a quick 
way to find information if you have an idea of what it is you are looking for. 

5. In the upper-left corner of the current Help System web page, click in the Search 
textbox and enter gutter. 
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6. Press Enter on the keyboard. 

The search results are shown in Figure 1-6.3. Each item is a link which will take you to 
information on that topic. 



WMH elp > Search Print ▼ Lists * 


Filter By Version 


2011 

2012 

2013 



Filter By Type 


Search in Revit for "gutter” 

Results 1 through 10 of 18 

Roof Gutters 

V«tikhelp, Upcated: 2313-03-25-04:00 

You can add gutters to edges of roofs : soffits : and fascia. You can also add gutters to model lines. Y#u can place 
gutters in 2D views, such as plan or section views, or 3D views. Topics in this section Adding R#«f Gutters 
Resizing or Flipping Roof 

http:;/w'iKihelp.au1odesk.com/Revit/enu/2014/Help^0001-Revit_Us1/0384-Build_th384/0386-Arrriitec38... 


Help Pages 


Videos 

Discussion Forums 
Support Knowledge Base 
Community Web Sites 


R-esizing or Flipping Roof Gutters 

Wile help. Upcsted: 23 13-33-25-C400 

To resize roof gutters In the drawing area, select the gutter Move the drag controls to the desired location. T« flip 
roof gutters In the drawing area, select the gutter. Ify-ouare in a 3D view, clickthe flip controls to flip the gutter 
around 

httpT/wikihelp.autodesk com/Revit'enu/2014/Help/0001-Revit_Us1/0384-Build_th384/0386-Arct’.rtec3S.. 


Biogs Adding Roof Gutters 

Wile help, Upoated: 2013-33-25-C4.O0 

An Sources click Arcfl f t . eC } ljre tat , B(J M panelRoof drop-down (Roof: Gutter). H ighllght horizontal edges of ro#fs, soffits, fascias. 

or model lines, and dick to place the gutter. Watch the status bar for information about valid references. As you 
click edges 

nttp/AMkihelp.autodesk com/Revit'enu/20l4/Help/ , 0001-Revit_Usl/0384-Build_th384/0386-Arcrntec38— 


Adding or Removing Segments of the Gutter 

WKhele. .pasted 2313-33 25-34 03 

in the drawing area, select the gutter. Click Modify |Gutters tabProfile panel (Add/Remove Segments). Click a 
reference edge to add a gutter or remove a gutter. Watch the status bar for information about valid references. 
http:/Mikihelp.autodesk com/Revit/enu/2014/Help/0001-Revit_Us1/0384-Build_th384/0386-Architec38... 


FIGURE 1-6.3 Help search results 


The Help System can be used to complement this textbook. It is a reference resource, not a 
tutorial. As you are working though the tutorials in this book, you may want to use the Help 
System to fill in the blanks if you are having trouble or want more information on a topic. 


What is a Wiki 

The Revit Help System is set up on a Wiki website. A Wiki site is a special type of website 
where anyone can add information to the site. This makes the potential knowledgebase very 
large. Anyone who sees a mistake in the steps or instructions provided can make a change. 
Additionally, a person with specific expertise can add additional information which will help 
other users. This is similar to the popular information website Wikipedia. For more 
information about Autodesk’s WikiHelp site and how users such as you may add to and edit 
the content, visit: http://wikihelp.autodesk.com/training/enu/wiki_guidelines. 
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Exercise 1-6: 


Introduction to Autodesk 360 


We will finish this chapter with a look at Autodesk 360, 
which is “ground zero” for all of Autodesk’s Cloud 
services. It is important that the student read this 
information in order to follow along in the book when 
specific steps related to using these Cloud services are 
covered. The reader does not necessarily need to use 
Autodesk’s Cloud services to successfully complete this 
book. 

The main features employed in the book are: 

• Saving your work to Autodesk 360 so you can 
access the data anywhere and know that the files 
are in a secure, backed up location. This feature is 
free to anyone, with some limitations to be 
discussed later. 

• Sending your photorealistic rendering project to 
the Cloud to dramatically reduce the overall 
processing time. This feature is free to students 
and a free trail is available to everyone else. 

Here is how Autodesk describes Autodesk 360 on their website: 

The Autodesk® 360 cloud-based framework provides tools and services to 
extend design beyond the desktop. Streamline your workflows, effectively 
collaborate, and quickly access and share your work anytime, from 
anywhere. With virtually infinite computing power in the cloud, Autodesk 360 
scales up or down to meet business needs without the infrastructure or 
upfront investment required for traditional desktop software. 

Before we discuss Autodesk 360 with more specificity, let’s define what the Cloud is. The 
Cloud is a service, or collection of services, which exists partially or completely 

online. This is different from the Internet, which mostly involves downloading static 
information, in that you are creating and manipulating data. Most of this happens outside of 
your laptop or desktop computer. This gives the average user access to massive amounts of 
storage space, computing power and software they could not otherwise afford if they had to 
actually own, install and maintain these resources in their office, school or home. In one 
sense, this is similar to a Tool Rental Center', in that the average person could not afford, nor 
would it be cost-effective to own, a jackhammer. However, for a fraction of the cost of 
ownership and maintenance, we can rent it for a few hours. In this case, everyone wins! 
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Creating a Free Autodesk 360 Account 

The first thing an individual needs to do in order to gain access to Autodesk 360 is create a 
free account at https://360.autodesk.com (students: see TIP below); the specific steps will be 
covered later in this section, so you don’t need to do this now. This account is for an 
individual person, not a computer, not an installation of Revit or AutoCAD, nor does it 
come from your employer or school. Each person who wishes to access Autodesk 360 
services must create an account, which will give them a unique username and password. 

TIP: Students shouldfirst create an account at http://students.autodesk.com. This is the 
same place you go to downloadfree Autodesk software. Be sure to use your school email address as 
this is what identifies you as a qualifying student. Once you create an account there,you can use this 
same user name and password to access Autodesk 360. Folloning these steps will give you access to 
more storage space and unlimited Cloud rendering! 

Generally speaking, there are three ways you can access Autodesk 360 Cloud services: 

• Autodesk 360 website 

• Within Revit or AutoCAD; local computer 

• Mobile device; smart phone or tablet 


Autodesk 360 Website 

When you have documents stored in the Cloud you may access them via your web browser. 
Here you can manage your files, view them without the full application (some file formats 
not supported) and share them. These features use some advanced browser technology, so 
you need to make sure your browser is up to date; specifically: 

To view most 2D documents, use these browsers: 

• Mozilla® Firefox® 10 and later 

• Google Chrome™ 16 and later 

• Microsoft® Internet Explorer® 8 and later 

• Apple® Safari® 5.1 and later 

To view both 2D and 3D documents, use these browsers: 

• Mozilla® Firefox® 10 and later 

• Google Chrome™ 16 and later 

IMPORTANT: Depending on your browser, the Adobe® Flash® Player may be required to 
upload files and view video. 
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Using the website, you can upload files from your computer to store in the Cloud. To do this, 
you switch to the Folders and Categories section and click the Upload option (Figure 1- 
7.1). 

TIP: If usingFirefox or Chrome,you can drag and drop documents into the Upload Documents window. This is a 
great way to create a secure backup of your documents. 
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FIGURE 1-7.1 Viewing files stored in tlie Cloud 

You can share files stored in the Cloud with others. Private sharing is with others who have 
an Autodesk 360 account and is very easy. Another option is public sharing, which allows you 
to send someone a link and they can access the file, even if they don’t have a 360 account. 
Simply right-click on a file within Autodesk 360 to see the sharing options (Figure 1-7.2). 
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Autodesk 360 within Revit or AutoCAD; local computer 

Another way in which you can access you data, stored in the Cloud, is from with-in your 
Autodesk application; for example, Revit or AutoCAD. This is typically the most convenient 
as you can open, view and modify your drawings. Once logged in, you will also have access 
to any Cloud Services available to you from within the application, such as rendering or Green 
building Studio. 

To sign in to Autodesk 360 within your application, simply click the Sign In option in the 
notification area in the upper right corner of the window. You will need to enter your 
student email address and password (or personal email if not a student) as discussed in the 
previous section. When properly logged in, you will see your username or email address 
listed as shown in Figure 1-7.3 below. You will try this later in this section. 



FIGURE 1-7.3 Example of user logged into Autodesk 360 


Once you are logged in, and if Autodesk 360 is installed on your computer, you will also see 
an Autodesk 360 option in the drop-down list of the Open dialog box, as shown in Fig. 1-7.4. 



FIGURE 1-7.4 Autodesk 360 accessed from the open dialog 


Keep in mind that ALL files stored in Autodesk 360 are saved on the hard drive of ANY 
computer you are using; this is ONLY true if you log into Autodesk 360. The files are not 
easy to find manually, but a search should reveal them rather quickly. The files are NOT 
deleted off of the local computer when you log out either. This should not be a problem for 
working through this book, but you will want to be careful when working with design files 
from your firm or office (if you work in one). 
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When you are logged into Autodesk 360 from within your application, you can also view your 
files using Windoivs Explorer. Notice in the image below (Figure 1-7.5), that Autodesk 360 is 
listed as a Favorite. When you click the Autodesk 360 link, your files and folders are shown to 
the right Using this view, you can more easily add folders and copy files. 



Using Revit or AutoCAD on your computer, it is possible to work on files directly in the 
Cloud — kind of. You actually work on the local version of your files, which are automatically 
synched with the online version anytime they change. Keep in mind this does not work for 
the multi-user environment, called work-sharing, which Revit is capable of. 


When Autodesk 360 is installed on your local 
computer system, you will have an icon f or it 
in the Windoivs system tray as shown in Figure 
1-7.6. If you right-click on this icon you will 
be presented with a few options, such as: 
open the local folder, open the website view, 
sync now, pause sync and preferences. 

Clicking preferences presents the dialog box 
shown in Figure 1-7.7. Flere you can see how 
much space you have available, enable 
automatic log-in upon system start up and 
specify what to do with linked files. You can 
also force a Sign Out to manually break the 
connection to the Cloud. Your local version of 
the files will still be on your computer, but the 
Autodesk 360 links will not reveal them. 



Figure 1-7.6 

Autodesk 360 in the system tray 
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Autodesk 311 Preferences 



Account [fflcample@lsc.edu) 

15 MB of 3 GB used (0,49%) 

Application [V] Start Autodesk 360 when I log on to Windows 

Linked files When linked files are found: 

Confirm before copying 
© Copy automatically 
© Never copy 

Version Autodesk 360 

Version A.0.20.101 


Save , Cancel 


FIGURE 1-7.7 Autodesk 360 preferences for your computer 


When using the Render in Cloud feature (Figure 1-7.8) or Run Energy Simulation 

(Figure 1-7.9), you must be logged into Autodesk 360 within the application. If you are not 
logged in when you click this tool, Revit will prompt you to log in. This is how the Cloud 
Senice validates your job request. You either need to be a student, have an account associated 
with Autodesk Subscription, or have pre-paid Autodesk Cloud credits. 
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FIGURE 1-7.8 Cloud-based tools within the application; View tab 
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FIGURE 1-7.9 Cloud -based tools within the application; Analyze tab 
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Autodesk 360 Mobile 


Once you have your files stored in the Cloud via Autodesk 
360, you will also be able to access them on your tablet or 
smart phone if you have one. Autodesk has a free app 
called Autodesk 360 Mobile for both the Apple or Android 
phones and tablets. 

Some of the mobile features include: 

• Open and view files stored in your Autodesk 360 
account 

• 2D and 3D DWG™ and DWF™ files 

• Revit® and Navisworks® files 

• Use multi-touch to zoom, pan, and rotate 
drawings 

• View meta data and other details about elements 
within your drawing 

• Find tools that help you communicate changes 
with your collaborators 

The Android app is installed via Google Play and the Apple 
app comes from (Tunes. 
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Figure 1-7.10 

Viewing files on smart phone 


Setting up your Autodesk 360 account 

The next few steps will walk you through the process of setting up your free online account 
at Autodesk 360. These steps are not absolutely critical to completing this book, so if you 
have any reservations about creating an Autodesk 360 account — don’t do it. 

1. To create a free Autodesk 360 account, do one of the following: 

a. If you are a student: create an account at http://students.autodesk.com. 

b. If you work for a company who has their Autodesk software on 
subscription: ask your Contract Administrator (this is a person in your office) 
to create an account for you and send you an invitation via 

http://subscription.autodesk.com. 

c. Everyone else: create an account at: https://360.autodesk.com 
FYI: The “s” at the end of “http ” in the Autodesk 360 URL means this is a secure website. 

2. Open your application: AutoCAD or Revit. 
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3. 


Click the Sign In option in the upper-right corner of the application window (Figure 

1-7.11). 



FIGURE 1-7.11 Signing in to Autodesk 360 


It is recommended, as you work through this book, that you save all of your work in the 
Cloud, via Autodesk 360, so you will have a safe and secure location for your files. These files 
can then be accessed from several locations via the three methods discussed here. It is still 
important to maintain a separate copy of your files on a flash drive, portable hard drive or in 
another Cloud -type location such as Dropbox. This will be important if your main files ever 
become corrupt. You should manually backup your files to your backup location so a 
corrupt file does not automatically corrupt your backup file. 

TIP: If you have a file that nill not open try one of the follomng: 

• In AutoCAD: Open AutoCAD and then, from the Application Menu, select Drawing Utilities 
Recover Recover. Then browse to yourfile and open it. AutoCAD will try to recover the dr awing file. 
This may require some things to be deleted, but is better than losing the entire file. 

• In Revit: Open Reiit and, from the Application Menu, select Open; browse to yourfile, then select it. Click 
the Audit check box, and then click Open. Reiit will attempt to repair any problems nith the project 
database. Some elements may need to be deleted, but this is better than losing the entire file. 

Be sure to check out the Autodesk website to learn more about Autodesk 360 and the 
growing number of Cloud services Autodesk is offering. 
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Self-Exam: 

The following questions can be used as away to check your knowledge of this lesson. The 
answers can be found at the bottom of this page. 

1. The View tab allows you to save your project file. (T/F) 

2. You can zoom in and out using the wheel on a wheel mouse. (T/F) 

3. Revit is a parametric architectural design program. (T/F) 

4. A_file allows you to start your project with specific content and 

certain settings preset the way you like or need them. 

5. Autodesk 360 allows you to save your files safely in the_. 


Review Questions: 

The following questions may be assigned by your instructor as a way to assess your 
knowledge of this section. Your instructor has the answers to the review questions. 

1. The Options Bar dynamically changes to show options that compliment the current 
operation. (T/F) 

2. Revit is strictly a 2D drafting program. (T/F) 

3. The Projects/Views listed in the Open Documents list allow you to see which 
Projects/Views are currently open. (T/F) 

4. When you use the Van tool you are actually moving the drawing, not just changing 
what part of the drawing you can see on the screen. (T/F) 

5. Revit was not originally created for architecture. (T/F) 

6. The icon with the floppy disk picture ( Q ) allows you to_ 

project file. 

7. Clicking on the_next to the Vjjom icon will list 

additional zoom tools not currently shown in the View toolbar 

8. You do not see the ViewCube unless you are in a_view. 

9. Creating an Autodesk 360 account is free. (T/F) 

10. Synched files are deleted from your hard drive when you log out of Autodesk 360. 
(T/F) 

Self-Exam Answers: 

1 - F, 2 - T, 3 - T, 4 - Template. S - Cloud 
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Lesson 2 

Quick Start: Small Office:: 

In this lesson you will get a down and dirty overview of the functionality of Autodesk Revit. 
The very basics of creating the primary components of a floor plan: Walls, Doors, Windows, 
Roof, Annotation and Dimensioning will be covered. This lesson will show you the amazing 
“out-of-the-box” powerful, yet easy to use, features in Revit. It should get you very excited 
about learning this software program. Future lessons will cover these features in more detail 
while learning other editing tools and such along the way. 


Exercise 1-6: 


Walls, Grids and Dimensions 


In this exercise you will draw the walls, starting with the exterior. Read the directions 
carefully, everything you need to do is clearly listed. 

Exterior Walls: 


1. Start a new project named Small Office per the following instructions: 

a. Application Menu New 

Project 

b. Click Browse... (Figure 2-1.1) 

c. Select the template fde named 
Commercial-Default.rte. 

(You should be brought to the 
comet folder automatically.) 

d. Click Open. 



FIGURE 2-1.1 New Project 


e. With the template file just selected and Create new “Project” selected, click OK 


(Figure 2-1.1). 

See Lesson 1 for more information on 
creating a new project. 

2. Select Architecture Build Wall 

on the Ribbon. (See Figure 2-1.2.) 



Figure 2-1.2 Wall tool 
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Notice that the Ribbon, Options Bar and Properties Palette have changed to show settings related 
to walls. Next you will modify those settings. 

FYI: By default, the bottoms of nen’ walls will be at the currentfloor level and the tops of the walls are set via the 
Options Bar as shown in the next step. 
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FIGURE 2-1.3 Ribbon and Options Bar 


3. Modify the Ribbon, (Options Bar and Type Selector to the following (Figure 2-1.3): 

a. Element Type Selector: Click the down-arrow and select Basic Wall: Generic — 12". 

b. Height: Change the height from 14'-0"to 9'-0". 

c. Eocation Line: Set this to Finish Face : Exterior. 

d. Click the Rectangle icon. (This allows you to drawfour walls at once [i.e., a rectangle], 
rather than one wall at a time.) 

You are now ready to draw the exterior walls. 


4. In the Drawing Window, click in the upper 
left corner. 

TIP: Make sure to draw within the four elevation 
markers (see image to right). 

\ 

g 


„ \ 

Your first 

d 

5. Start moving the mouse down and to 


pick here 


the right. Click when the two temporary 
on-screen listening dimensions are 




approximately 100 r (East to West) and 


Drawing Window 

60' (front to back). 


ft 



Getting the dimensions exact is not important as they will be revised later on. 
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Your drawing should look similar to Figure 2-1.4; similar in that the dimensions do not have 
to be exact right now and the building’s location relative to the four elevation tags may vary 
slightly. 

The Temporary Dimensions are displayed until the next action is invoked by the user. While the 
dimensions are displayed, you can click on the dimension text and adjust the wall 
dimensions. Also, by default the Temporary Dimensions reference the center of the wall — you 
can change this by simply clicking on the grips located on each Witness Line; each click 
toggles the witness line location between center, exterior face and interior face. 
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FIGURE 2-1.4 Exterior walls 


In the next few steps you will create grid lines and establish a relationship between the walls 
and the grids such that moving a grid causes the wall to move with it. 


Grids: 

Grids are used to position structural columns and beams in a building. Adding a grid 
involves selecting the Grid tool and then picking two points in the drawing window. 

6. Click Modify on the Ribbon (to finish using the Wall tool) 
and then select the Architecture Datum Grid. 

FYI: The same Grid tool is also found on the Structure tab. 




Grid 
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Next you will draw a vertical grid off 
to the left of your building. Once you 
have drawn all the grids you will use a 
special tool to align the grid with the 
walls and lock that relationship. 

7. \firstpick\ Click down and to 
the left of your building as 
shown in Figure 2.1-5. 

FYI: ‘Click ’ always means left-click, 
unless a right-click is specifically called 
for. 

8. [second pick\ Move the cursor 
straight up (i.e., vertically) 
making sure you see a dashed 
cyan line, which indicates you 
are snapped to the vertical 
plane, and the angle dimension 
reads 90 degrees. Just past the 
North edge of the building (as 
shown in Figure 2.1-5), click. 



T 

FIGURE 2-1.5 Drawing a grid 


You have now drawn your first grid line. Next you will quickly draw four more grid lines; 
two horizontal and two vertical. 

NOTE: The Grid tool will remain active untilyou select another tool or select Modify (selecting Modify allows 

you to select other elements in the draning nindow). 

9. Draw another vertical grid approximately centered on your building. BEFORE 
YOU PICK TF1E FIRST POINT, make sure you see a dashed cyan reference line 
indicating the grid line will align with the previous grid line (you will see this before 
clicking the mouse at each end of the grid line), then go ahead and pick both points 
(Figure 2-1.6). 

10. Draw the remaining grid lines shown in Figure 2-1.6. Again, do not worry about the 
exact location of the grid lines, just make sure the ends align with each other. 
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Next you will change the two horizontal grid lines to have letters instead of numbers. 

11. Zoom in on the grid bubble for the upper horizontal grid line. 

12. Click Modify and then click on the grid line to select it. 

13. With the grid line selected, click on /' \ 

the dark blue text within the bubble. ( ^ ) 


14. Type A and press Enter on the 
keyboard. (Figure 2-1.7) 

15. Click Modify again. 

16. Change the other horizontal grid 

B. 



Figure 2-1.7 Grid edit 


Align: 

Next you will use the Align tool to reposition the grid lines so they “align” with the exterior 
face of the adjacent walls. The steps are simple: select the Align tool from the Ribbon ; pick 
the reference line (i.e., the exterior wall face); and then you select the item to move (i.e., the 
grid line). This tool works on many Revit objects! 
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17. Select Modify ^ Modify ^ Align from the Ribbon. □ 

□ 

REMINDER: Ribbon instructions are Tab Panel Tool 

18. [Align: first pick] With th &AUign tool active notice the prompt on the Status Bar, select 
Wall faces on the Options Bar, next to Prefer, and then select the exterior face of the 
wall adjacent to grid line 1. 

□ Multiple Alignment Prefer Wall faces ▼ ^ 

19. [Align: second pick] Select grid line 1. Be sure to see the next step before doing 
anything else! 

The grid line should now be aligned with the exterior face of the wall. Immediately after 
using the Align tool you have the option of “locking” that relationship; you will do that next. 
The ability to lock this relationship is only available until the next tool is activated. After that 
you would need to use the Align tool again. 

20. Click the un-locked padlock symbol to 
“lock” the relationship between the grid line 
and the wall (see Figure 2-1.8). 

21. Use the steps just outlined to Align and 
Lock the remaining grid lines with their 
adjacent walls. Do not worry about the 
location of grid line 2 (i.e., the vertical grid 
in the center). 

Figure 2-1.8 Align “lock” 


Dimensions: 

Next you will add dimensions to the grid lines and use them to 
drive the location of the walls and grids and learn how to lock 
them. 

22. Select Modify and then right-click anywhere within 
the Drailing Window, click Zoom To Fit. 
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23. Select Annotate ^ Dimensions ^ Aligned tool. 

Aligned 

At this point you are in the Dimension tool. Notice the various controls available on the 
Ribbon and Options Bar. You can set things like the dimension style (via the Element Type 
Selector) and the kind of dimension (linear, angle, radius, etc.) and which portion of the wall 
to Prefer (e. g., face, center, core face). 
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24. With the Ribbon, Options Bar and Properties Palette as shown above, which should be 
the default settings, select grid line 1. 

FYI: The grid tine willpre-highlight before you select it, which helps make sure you select the correct item 
(eg, the grid tine versus the wall). Be careful not to select the wall 

25. Now select grid line 2 and then select grid line 3. 

Your last pick point is to decide where the dimension line should be. 

26. Click in the location shown in Figure 2-1.9 to position the dimension line. 

TIP: Do not click near any other objects o r Revit nillcontinue the dimension string to that item. 
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FIGURE 2-1.9 Adding dimensions 
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Notice that while the dimension string is selected, you see an EQ symbol with a slash 
through it. This symbol indicates that the individual components of the dimension string are 
not equal in length. The next step will show you how easy it is to make these dimensions 
equal! 

27. With the dimension string selected, click the symbol located near the middle of 
the dimension. 

The grid lines are now equally spaced (Figure 2-1.10) and this relationship will be maintained 
until the EQ symbol is selected again to toggle the “dimension equality” feature off. 

NOTE: When dimension equality is turned off or the dimension is deleted the grid line will not more back 
to its original location; Reiit does not remember inhere the grid was. 

Typically, you would not want to click the padlock icons here because that would lock the 
current dimension and make it so the grid lines could not be moved at all. 



FIGURE 2-1.10 Toggling dimension equality 


Next you will add an “overall building” dimension from grid line 1 to grid line 3. This 
dimension can be used to drive the overall size of your building (all the time, keeping grid 
line 2 equally spaced). 


28. Using the Aligned Dimension tool, add a dimension from grid line 1 to grid line 3 
and then pick to position the dimension line (Figure 2-1.11). 




FIGURE 2-1.11 Overall building dimension added 
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When using a dimension to drive the location of geometry, you need to select the item you 
want to move and then select the dimension text to enter the new value. You cannot just 
select the dimension because Revit does not know whether you want the left, right or both 
grid lines to move. The only thing you can do, graphically, by selecting the dimension 
directly is “lock” that dimension by clicking on the padlock symbol and then click the blue 
dimension text to add a suffix if desired. Next you will adjust the overall building size. 

29. Click Modify (or press the Err key twice) to make sure you cancel or finish the 
Dimension tool and that nothing is selected. 

30. Select grid line 3. 

31. With grid line 3 selected, click the dimension text and type 101 and then press Enter'. 
FYI: Notice that Reiit assumes feet if you do not provide a foot or inch symbol. 

32. Repeating the previous steps, add a dimension between grid lines A and B, and then 
adjust the model so the dimension reads 68 '- 0 ". 



I 


FIGURE 2-1.12 Building size established 
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Your project should now look similar to Figure 2-1.12. You should notice that dimensions 
must “touch” two or more items (the grid lines in this case). Also, because the walls where 
aligned and locked to the grids, moving the grids caused the walls to move. 

The last thing you will do before moving on to the interior walls is to swap out the generic 
walls with a more specific wall. This would be a common situation in a design firm; a generic 
wall is added as a “place holder” until the design is refined to the point where the exterior 
wall system is selected. 

The process for swapping a wall is very simple: select the wall and pick a different type from 
the Type Selector. The next steps will do this, but will also show you how to quickly select all 
the exterior walls so you can change them all at once! 

33. Click Modify and then hover your cursor over one of the exterior walls so it pre¬ 
highlights. (Do not click yet.) 

34. With an exterior wallpre-highlighted, take your hand off the mouse and tap the Tab key 

until all four walls pre-highlight. 

FyI: T he Tab key cycles through the various items below your cursor. The current options should include: 
one wall, a chain of walls, and a grid line. 

35. With allfour walls pre-highlighted: click to select them. 

36. With allfour walls selected: pick Basic Wall: Exterior — Brick on CMU from the 
Type Selector' on the Properties Palette. 
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Quick Start: Small Office 


Detail Level: 


Revit allows you to control how much 
detail is shown in the walls. 

37. On the View Control Bar, located 
in the lower left corner of the 
Drawing Window on the View 
Control Bar, set the Detail Level to 

Fine. 



As you can see in the two images below. Coarse simply shows the outline of a wall type and 
Line shows the individual components of the wall (i.e., brick, insulation, concrete block, etc.). 



FIGURE 2-1.13 Detail level — coarse (left) vs. fine (right) 


Now that you have the exterior walls established, the grid lines properly placed, and their 
relationships locked in the project, you can now proceed with the layout of the interior 
spaces. 


Interior Walls: 

38. With the Wall tool selected, modify the Ribbon, Options Bar and Properties Palette to the 
following (also, see image on the following page): 

a. Type Selector, set to Basic Wall: Interior - 4 7/8" Partition (1-hr). 

b. Height: Roof 

c. Location Tine: Set this to Wall Centerline. 

d. Turn off Chair. 
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Small once.rvt - =ioof Plan: Le/ei i 


Architecture Structure S/stems Insert Arnotate Analyzs Massing 5i 5rte Collaborate View Manage Modify | Place Wall 


Modify 


Proper! et- 


'• Iipboerd 


Create 


Modify | Place Wall Height ▼ Roof 


location line Wall Ccntcri nc 


[Properties 


Ccnstraints 


39. Draw a wall from the West wall (i.e., “vertical” wall on the left) to the East wall (on 
the right). See Figure 2-1.14. 


a. Make sure your cursor “snaps” to the wall before clicking. 

b. Before clicking the second point of the wall, make sure the dashed cyan line is 
visible so you know the wall will be truly horizontal. 

c. The exact position of the wall is not important at this point as you will adjust it 
in the next step. 

d. With the temporary dimensions still active, proceed to the next step. 



FIGURE 2-1.14 Adding interior walls — North indicator added for reference only 
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Quick Start: Small Office 


40. Click the witness line grips (see Figure 2-1.14) until the “clear” space of the room 
is listed (see Figure 2-1.15). 

41. Now click the blue text of the temporary dimension, type 22, and then press Enter 
(Figure 2-1.15). 

42. Click Modify to finish the current task. 


® 



/ 

EQ 


| 

'I 





c 




FIGURE 2-1.15 Repositioning interior wall via temporary dimensions 


The clear space between the interior wall and the north wall is now 22'-0". Next you will add 
additional interior walls to create equally spaced rooms in this area. 

43. Using the same settings as the interior wall just added, draw five (5) vertical walls as 
shown in Figure 2-1.16. 

a. Make sure they are orthogonal (i.e., the dashed cyan line is visible before 
picking the walls endpoint). 

b. Make sure you “snap” to the perpendicular walls (at the start and endpoint of 
the walls you are adding). 

c. Do not worry about the exact position of the walls. 

TIP: Uncheck Chain on the Options Bar. 
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FIGURE 2-1.16 Adding additional interior walls 


In the next step you will use a dimension string to reposition the walls so they are equally 
spaced. This process is similar to what you did to reposition grid line 2. However, you have 
to specify which part of the wall you want to dimension to (center, face, core center, core 
face). 

FYI: The “core” portion of a wall system typically consists of the structural elements) such as the concrete block (in 
your exterior walls) or the metal studs (inyour interior walls). 

44. Select Annotate ^ Dimension ^ Aligned tool on the Gibbon. 

45. On the Options Bar, select Wall Faces. 


Modify | Place Dimensions 

Wall faces 

▼ Pick: Individual Reference ▼ 

Options 

4 



This setting will force Revit to only look for the face of a wall system. You can select either 
face depending on which side of the wall you favor with your cursor. This feature lets you 
confidently pick specific references without needing to continually zoom in and out all over 
the floor plan. 

46. Select the interior face of the West wall to start your dimension string. 

The next several picks will need to reference the wall centerlines. Revit allows you to toggle 
the wall position option on the fly via the Options Bar. 

47. Change the setting to Wall Centerlines. 
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Quick Start: Small Office 


48. The next five picks will be on the five “vertical” interior walls. Make sure you see the 
dashed reference line centered on the wall to let you know you are about to select 
the correct reference plane. 

49. Change the wall location setting back to Wall Faces and select the interior face of 
the East wall (the wall at grid line 3). 

50. Your last pick should be away from any elements to position the dimension string 
somewhere within the rooms (Figure 2-1.17). 



FIGURE 2-1.17 Adding a dimension string 


51. Click the r'i symbol to reposition the interior walls. 

52. Click Modify. 

The interior walls are now equally spaced (Figure 2-1.18)! 



FIGURE 2-1.18 Enabling dimension equality 
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53. Add a vertical “clear” dimension to indicate the depth of the rooms. Set Prefer to 
Wall Faces for both ends of the dimension line. See Figure 2-1.19. 

54. Click the padlock symbol ( df) to tell Revit this 
dimension should not change (Figure 2-1.19). 

55. Click Modify. 

Next you will adjust the overall building dimensions anc 
notice how the various parametric relationships you 
established cause the model to update! 


) 


Figure 2-1.19 
Locking dimensions 

56. Click grid line 3 and change the 
overall dimension from 101 to 40, 
by clicking on the dimension text 
and then press Enter. 

TIP: When adjusting the buildingfootprint 
via the dimensions,you need to select the grid 
line, not the east wall, because the dimension 
references the grid line. 

Notice the interior walls have adjusted to 
remain equal, and grid line 2 is still 
centered between grids 1 and 3 (Figure 2- 
1 . 20 ). 


I I I 

FIGURE 2-1.20 Adjusting dimensions 
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Quick Start: Small Office 


57. Change the 40 , -0" dimension to UO'-O". 

58. Select grid line A and change the 68'-0" dimension to 38C0". 

Your model should now look similar to Figure 2-1.21. Notice the interior wall maintained its 
22'-0" clear dimension because the interior wall has a dimension which is locked to the 
exterior wall, and the exterior wall has an alignment which is locked to grid line A. 

<? _ | _ <? 



I i l 


FIGURE 2-1.21 Adjusting dimensions 


59. Click Undo icon on the Q/TT to restore the 68' dimension. 

Your building should now be 1 10'-0" x 68'-0". 

60. Save your project (Small Office.rvt). 

TIP: You can use the Measure tool to list the distance between two points. This is helpful when you want to 
quickly verify the clear dimension between walls. Simply click the icon and snap to tiro points and Revit will 
temporarily display the distance. You can also click “chain ” on the Options Bar and have Rent add up the total 
length of severalpicks. 
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Exercise 2-2: 


Doors 

In this exercise you will add doors to your small office building. 

1. Open Small Office.rvt created in Exercise 2-1. 

Placing Doors: 

2. Select Architecture Build ^ Door 

tool on the Ribbon (Figure 2-2.1). 

Notice that the Ribbon, Options Bar <&• Properties 
Palette have changed to show options related to 
Doors. Next you will modify those settings. 

The Type Selector indicates the door style, width 
and height. Clicking the down arrow to the 
right lists all the doors pre-loaded into the 
current project. 


The default template project that 
you started from has several sizes 
for a single flush door. Notice, in 
Figure 2-2.2, that there are two 
standard heights in the list. The 80" 
(6'-8") doors are the standard 
residential height and the 84" (7'-0") 
doors are the standard commercial 
door height. 

3. Change the Element Type 
Selector to: 

Single-Flush: 36" x 84", and 
click Tag on Placement on 

the Ribbon. 

4. Move your cursor over a 
wall and position the door as 
shown in Figure 2-2.3. 

(Do not click yet.) 

Notice that the swing of the door changes depending on what side of the wall your cursor is 
favoring. 
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Quick Start: Small Office 


Also notice Revit displays listening dimensions to 
help you place the door in the correct location. 


5. Click to place the door. Revit 
automatically trims the wall and adds a door 
tag. 

TIP: Press the spacebar before clicking to flip the door 
suing if needed. 

6. While the door is still selected, click on the 
change swing (control arrows) symbol to make 
the door swing against the wall if it is not 
already (Figure 2-2.4). 


© 

X 



FIGURE 2-2.3 Adding door 



FIGURE 2-2.4 Door just placed 


Next you will reposition the door relative to the adjacent wall. 

7. Click Modify to finish the Door tool. 

8. Click the door, (not the door tag) you just placed, to select it. 

9. Click the witness line grips so the temporary dimension references the right door 
jamb and the wall face as shown in Figure 2-2.5. 
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TIP: You can also click and drag the witness line grip to another 
wall or line if the default location was not what you are concerned 
with. 

10. Click on the dimension text, type and press 
Enter. Make sure you add the inch symbol or you 
will get feet rather than inches (Figure 2-2.5). 



FIGURE 2-2.5 Edit door location 


Unfortunately, the door Families loaded in the commercial template do not have frames. So 
the dimension just entered provides for a 2" fame and 2" of wall. The library installed on 
your hard drive, along with the Revit “web library”, do provide some doors with frames. It is 
possible to create just about any door and frame combination via the Family Editor. The 
Family Editor is a special mode within Autodesk Revit that allows custom parametric content 
to be created, including doors with sidelights, transoms and more! 


Mirroring Doors: 

The Mirror command will now be used to quickly create another 
door opposite the adjacent perpendicular wall. 

11. With the door selected, click the Mirror Pick Mirror 

Axis on the Contextual Tab. 

12. On the Options Bar, click Copy. If copy was not selected, 
then the door would be relocated rather than copied. 

Modify | Doors | [7] Copy 



A 
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Quick Start: Small Office 


13. With the door selected and the Minor command active: hover the cursor over the 
adjacent wall until the dashed reference line appears centered on the wall, keep 
moving the mouse until you see this, and then click. (Figure 2-2.6) 




. 


1 Walls: lasic Wall: Interior - 4 7/1" Partition (1-hr): 

Reference 

1/ 

■f 






Dashed cyan 
reference line 

BsSS85f 





-\i 7 



V 


FIGURE 2-2.6 Mirroring a door 


As you can see in Figure 2-2.7, the door 
has been mirrored into the correct 
location. 

Revit does not automatically add door 
tags to mirrored or copied doors. These 
will be added later. 

TIP: The sige of the door tag is controlled by the 
view’s scale. 



Copying Doors: 

Now you will copy the two doors so the other rooms have access. 

14. Click to select the first door (not the door tag) and then press and hold the Ctrl key. 
While holding the Ctrl key, click to add the second door to the selection set. 
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15. With the two doors selected, click the Copy tool. 

16. On the Options Bar, select Multiple. 


Modify | Doors 


F71 Constrain 




4 


At this point you need to pick two points: a “copy from here” point and a “copy to there” 
point. The first point does not have to be directly on the elements(s) to be copied. The next 
step will demonstrate this; you will pick the midpoint of the wall adjacent to the two doors 
(first pick) and then you will pick the midpoint of the wall where you want a set of doors 
(second pick). With “multiple” checked, you can continue picking “second points” until you 
are finished making copies (pressing Esc or Modijy to end the command). 


17. Pick three points: 

a. First pick: midpoint/centerline of wall (see 
Figure 2-2.8); 

b. Second pick: midpoint/centerline of wall 
shown in Figure 2-2.9; 

c. Third pick: midpoint/centerline of wall shown 
in Figure 2-2.9. 

18. Pick Modify to end Copy. 



The doors are now copied. 


FIGURE 2-2.8 Copy — first point with 
midpoint symbol visible 



You will now add two exterior doors using the same door type. 
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Quick Start: Small Office 


19. Using the Door tool, add two exterior doors approximately located per Figure 2- 
2.10. Match the swing and hand shown. 






FIGURE 2-2.10 Adding exterior doors 


Tag All (Not Tagged): 

Revit provides a command to quickly add a tag (e.g., a door tag) to any door that does not 
currently have one in the current view. The tag might have to be moved or rotated once 
placed, but this still saves time and the possibility of missing a door tag. 

20. Select Annotate ^ Tag ^ Tag All. 

Tag All 

21. In the Tag All Not Tagged dialog box, select Door Tags under Category and set 
Orientation to Vertical. Click OK (see image on next page). 
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[l Tag All Not Tagged 


Select at least one Category and Tag Family to tag non-tegged objects: 


•Si All objects in current view 

Only selected objects in current view 
O Indude elements from linked files 


Category 

Ltaded Tags 





Room Tags 

Ro*m Tag 


R«®m Tags 

Ro«m Tag : Room Tag With Area 


Rtirn Tags 

R§*m Tag : R*om Tag With Volume; 


Stair Landing Tags 

Stair Landing Tag 


Stair Run Tafs 

Stair Run Tag : Standard 


Stair Run Tags 

Stair Run Tag : Type Mark 


Stair SupportTags 

Stair Support Tag 


StairTags 

Stair Tag : Standard 


StairTags 

Stair Tag : Type Mark 


Structural Framing Tags 

Structural Framing Tag : l«xed 


Structural Framing Tags 

Structural Framing Tag : Standard 


Window T»ns 

WinrlniAf Tan 



[H Leader 


Leader Length: l/2 r 
Tag Orientation: [vertical 



Cancel 


Apply 


Help 


All the doors should now be tagged in 
your floor plan. 

FyI: Door tags can be deleted at any time and 
added again later at any time. Tags simply display 
information in the element being tagged — thus, no 
information about the element is being deleted; the 
building information integrity remains intact. 


Deleting Doors: 

Next you will learn how to delete a door when needed. This process will work for most 
elements (i.e., walls, windows, text, etc.) in Revit. 

22. Click Modify. 

23. Click on door number 7 (the door on the left, not the door tag) and press the 
Delete key on your keyboard. 

As you can see, the door is deleted and the wall is automatically filled back in. Also, a door 
tag can only exist by being attached to a door; therefore the door tag was also deleted. 

One last thing to observe: Revit numbers the doors in the order in which they have been 
placed (regardless of level). Doors are not automatically renumbered when one is deleted. 
Also, doors can be renumbered to just about anything you want. 

24. Save your project (Small Office.rvt). 
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Quick Start: Small Office 


Exercise 2-3: 


Windows 


In this exercise you will add windows to your small office building. 


1. Open Small Office.rvt created in Exercise 2-2. 


Placing Windows: 

2. Select Architecture ^ Build ^ Window. 





Window 


Notice that the Ribbon, Options Bar and Properties Palette have changed to show options related 
to windows. Next you will modify those settings. 

The Type Selector indicates the window style, width and height. Clicking the down arrow to 
the right lists all the windows loaded in the current project. 

3. With the Window tool active, do the following (Figure 2-3.1): 

a. Change the Type Selector to Fixed: 36" x 48". 

b. Verify Tag on Placement s toggled off on the Ribbon. 

c. Note the Sill Height value in the Properties Palette. 



FIGURE 2-3.1 Ribbon and Options Bar: Window tool active 


4. Move your cursor over a wall and place two windows as shown in Figure 2-3.2. 

Notice that the position of the window changes depending on what side of the wallyour cursor 
farm's. 

F\'I:The window sill height is controlled bj Properties Palette ii’hichyou will study later in this book. For now, the 
default dimension was used. 
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5. Adjust the temporary dimensions per the following: 

a. Dimensions per Figure 2-3.2. 

b. Use the witness line grip to adjust the witness line position. 

REMEMBER: The selected item moves when temporary dimensions are adjusted. Tick the left window to 
set the 6'-0 "dimension and the rightfor the 8 '-0 "dimension. 

6. Using the Copy command, in a way similar to copying the doors in the previous 
exercise, copy the two windows into each office as shown in Figure 2-3.3. (Do not 
worry about exact dimensions.) 

7. Save your project (Small Office.nl). 



FIGURE 2-3.2 Adding windows — temporary dimensions still active 



FIGURE 2-3.3 Windows added to north wall 
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Quick Start: Small Office 


The windows will not adjust with the grid lines and interior walls; it is possible to add 
dimensions and get this to work. If you tried to change the overall dimension from 11 (T to 
4() / again, Revit would let you know it needed to delete some windows before the change 
could be made. Like doors, windows need their host to exist. 

The windows can all be adjusted via the temporary dimensions. The window selected is the 
largest width available in the project (based on the template file from which the project was 
started), but it is not a masonry dimension. However, additional window sizes can be added 
on the fly at any time. Additionally, you can create your own template file that has the doors, 
windows, walls, etc. that you typically need for the kind of design work you do. 

In addition to the preloaded windows, several window styles are available via the family 
library loaded on your hard drive and the Autodesk Web Library (e.g., dbl-hung, casement, 
etc.). It is also possible to create just about any window design in the Family Editor'. 


Object Snap Symbols: 

By now you should be well aware of the snaps 
the drawing window. 

If you hold your cursor still for a moment 
while a snap symbol is displayed, a tooltip 
will appear on the screen. However, when 
you become familiar with the snap symbols 
you can pick sooner (Figure 2-3.4). 

The TAB key cycles through the available 
snaps near your cursor. 

The keyboard shortcut turns off the other 
snaps for one pick. For example, if you 
type SE on the keyboard while in the Wall 
command, Revit will only look for an 
endpoint for the next pick. 

Finally, typing SO (snaps off) turns all 
snaps off for one pick. 


Revit suggests as you move your cursor about 
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FIGURE 2-3.4 Snap Reference Chart 
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1. Open Small Office.rvt created in Exercise 2-3. 

The first thing you will do is take a quick look at a 3D view of your building and notice an 
adjustment that needs to be made to the exterior walls. 

2. Click the Default 3D View icon on the QAT. 

The 3D icon switches you to the default 3D view in the current project. Your view should 
look similar to Figure 2-4.1. Notice the exterior walls are not high enough, which is due to a 
previous decision to set the wall height to 9'-0". Next you will change this, which can be 
done in the plan view or the current 3D view. 




3. In the 3D view, hover your cursor over one of the exterior walls to pre-highlight it, 
then (before clicking) press the Tab key to pre-highlight a “chain of walls” (i.e., all 
the exterior walls), and then click to select them. 
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Quick Start: Small Office 


Next you will access the properties of the selected walls so you can adjust the wall height. In 
Revit, most any design decisions that are made can be adjusted at any time. 

4. Change the following in the Properties Palettes. 

a. Top Constraint: Up to level: Roof 

b. Top Offset: 2'-0" 

c. Click Apply (Figure 2-4.2B). 



FIGURE 2-4.2A Exterior wall heights adjusted 


Setting the top of wall to be associated with 
a Level establishes a parametric relationship 
that causes the wall height to automatically 
adjust if the level datum is adjusted (e.g., 
from 12 , -0 ,/ to \4'-0"). 


Plus, the Top Offset at 2'-Q" creates a 2 , -0" 
parapet, which will always be 2 , -0" high no 
matter what the roof elevation is set to. 
There are instances when you would want 
the height to be fixed. 

All of the settings related to the selected 
wall show up here, these are called instance 
parameters. 
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Figure 2-4.2B Selected wall properties 
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Sketching a Roof: 

Now that the exterior walls are the correct height, you will now add 
the roof. This building will have a flat roof located at the roof level. 

5. Double-click Level 1 in the Project Browser to switch back to 
that view. 

6. Click Architecture ^ Build ^ Roof (Figure 2-4.3). 

The fly-out prompts you to choose the method you want to use to 
create the roof. 

7. Click Roof by Footprint. 

At this point you have entered Sketch Mode where the Revit model is 
grayed out so the perimeter you are about to sketch stands out. 

Also notice the Bibbon, Options Bar and Properties Palette have 
temporarily been replaced with Sketch options relative to the 
roof (Figure 2-4.4). 


F 


Roof 


4 


Roof by Footprint 


Roof by Extrusio n 
~jj Roof by Face 

Ro«f: Soffit 
V R«f: Fascia 




y Ro«f: Gutter 


Figure 2-4.3 Roof tool 


8. Click Extend to Core on the Options Bar; and make sure Defines Slope is not 
checked (Figure 2-4.4). 



FIGURE 2-4.4 Roof sketch tools 


9. Select all the exterior walls: 

a. Flover your cursor over one of the exterior walls to pre-highlight the wall. 

b. Press Tab to select a “Chain of Walls” (i.e., all the exterior walls). 

c. Click to select the exterior walls. 
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At this point you should have four magenta 
lines, one on each wall, which represent the 
perimeter of the roof you are creating. When 
sketching a roof footprint, you need to make 
sure that lines do not overlap and comers are 
cleaned up with the Trim command if required. 
Your sketch lines require no additional edits 
because of the way you added them (i.e.. Pick 
walls and Tab select). 

Before you finish the roof sketch you need to 
adjust the level on which the roof will be 
created. By default, the top surface of the roof 
element will be parametrically aligned with the 
current level (i.e.. Level 1 in this case). You will 
change this to the roof level. 
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FIGURE 2-4.5 Roof instance properties 


10. In the Properties Palette, set Base Level to Roof (Figure 2-4.5). 


Now you are ready to finish the roof and exit sketch mode. 


11. Click the green check mark on the Ribbon. 


12. Click Yes to the join geometry prompt 
(Figure 2-4.6). 

The join geometry option will make the line work 
look correct in sections. If you clicked “No,” the 
wall and floor lines would just overlap each other 
and look messy. 


FIGURE 2-4.6 Join geometry prompt 


Revit 


The floor/roo - " overlaps the highlighted wall(s). 
Would you like to join geometry and cut the 
overlapping volume out of the wall(s)? 


Yes 


No 


2-31 


















Architectural Commercial Design Using Autodesk Revit 2014 


The roof is now created and, in section, will extend through the finishes to the concrete 
block because “extend to core” was selected when the sketch lines were added. Also, 
because you used the “Pick Walls” option on the Ribbon (which was the default), the roof 
edge will move with the exterior walls. 

13. To see the roof, click the Default 3D View icon. 



14. To adjust the 3D view: press and hold the Shift key while pressing the wheel 
button and dragging the mouse around. 



FIGURE 2-4.7 Default 3D View 


15. Click the X in the upper right comer of the Drawing Window to 
close the current view (3D). This will close the 3D view but not 
the project or the Level 1 view. 

REMEMBER: Clicking the X in the upper light of the application title bar 
will close Revit, but it willprompt you to save first if needed. 

16. Save your project. 
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Exercise 2-3: 


Annotation, Room Tags & Schedules 


Adding text is very simple in Revit. In this exercise you will add a title below the floor plan. 
You will also place room tags. 


Placing Text: 


1. Open Small Office.rvt created in Exercise 2-4. 


2. Make sure your current view is Level 1. The word “Level 1” will be bold under the 
Floor Plans heading in your Project Browse?'. If Level 1 is not current, simply double¬ 
click on the Level 1 text in the Project Browser. 


3. Select Annotate Text Text tool on the Ribbon. 

Once again, notice the Ribbon has changed to display some options related to the 
active tool (Figure 2-5.1). 
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FIGURE 2-5.1 Ribbon with Text tool active 


The Type Selector indicates the text style (which determines the font style, height and more); 
users can create additional text styles. From this Contextual Tab, on the Ribbon, your 
alignment (i.e.. Left justified. Centered or Right justified) can also be set. 

4. Set the Ribbon settings to match those shown above. Click below the floor plan to 
place the text (Figure 2-5.2). 

5. Type OFFICE BUILDING - Option A, then click somewhere in the plan view to 
finish the text (do not press Enter ). 

The text height, in the Type Selector, refers to the size of the text on a printed piece of paper. 
For example, if you print your plan you should be able to place a ruler on the text and read 
V" when the text is set to V” in the Type Selectoi'. 

Text size can be a complicated process in CAD programs; Revit makes it very simple. All 
you need to do is change the view scale for Level 1 and Revit automatically adjusts the text 
and annotation to match that scale — so it always prints tall on the paper. 
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FIGURE 2-5.2 Placing text 


You will not change the scale now, but it can be 
done via the View Control Bar (Figure 2-5.3). If you 
want to try changing it, just make sure it is set back 
to Vs" — 1when done. 

You should now notice that your text and even 
your door and window symbols are half the size 
they used to be when changing from Vs" to 'A". 

You should understand that this scale adjustment 
will only affect the current view (i.e.. Level 1). If 
you switched to Level 2 (if you had one) you would 
notice it is still set to Vs"—Y-0". This is nice 
because you may, on occasion, want one plan at a 
larger scale to show more detail. 
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FIGURE 2-5.3 Set View Scale 
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Placing Room Tags: 


Placing Room Tags must be preceded by placing a Room. A Room element is used to define a 
space and hold information about a space (e.g., floor finish, area, department, etc.). See this 
author's article in the AUGI AEC-Edge magazine for a detailed discussion on this topic 
(www.AUGI.com). Like a Door Tag, a Room Tag simply lists information contained within the 
element being tagged. 


The Room feature searches for areas enclosed by walls; a valid area is 
pre-highlighted before you click to create it. 

By default, Revit will automatically place a Room Tag at the cursor 
location when you click to add the Room element. 



6. Select Architecture Room & Area ^ Room. 

7. Set the Type Selector to Room Tag: Room Tag 
With Area and make sure Tag on placement is 

selected on the Ribbon. 

8. Click within each room in the order shown in 
Figure 2-5.4; watch for the dashed reference line 
to align the tags. 


Properties 
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FIGURE 2-5.4 Placing rooms and room tags 
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While the Room tool is active, the placed rooms in the model are shaded light blue so you can 
see which spaces already have rooms placed. The large “X” is also part of the room. When 
the Room tool is not active, you can hover the cursor over the approximate location of the 
“X” until it pre-highlights, then you can click to select the room. With the Room object 
selected you can add information or delete it via the Properties Palette. 

9. Click Modify to end the current tool. 

Notice the rooms are not visible and the “X” is gone. Also notice, the Room Tag selected 
shows the following information stored within the Room object: Name, Number and Area. 

FYI: The area updates automatically when the walls move. Next you ivill change the room names. 

10. Click on the Room Tag for room number 1 to select it. 

When a Room Tag is selected the “dark blue” text is editable and the “lighter blue” text is not. 
An example of text that cannot be edited would be the actual text "Sheet Number" next to 
the sheet number on a sheet border. 

11. Click on the room name text, type OFFICE, and then press Enter on the keyboard. 

12. Change rooms 2-4 to also be named OFFICE. 

13. Change the large room name to LOBBY. 

14. Leave two rooms (5 and 6) as “Room” for now. 

Schedules: 

The template you started your project from had room and door schedules set up. So from 
the first door and room you placed, these schedules started filling themselves out! You will 
take a quick look at this to finish out this section. 

15. In the Project Browser, click the “+” symbol nextto Schedules/Quantities to expand that 
section (if required) and then double-click on Room Schedule to open that view. 

The room schedule is a tabular view of the Revit model. This information is “live” and can 
be changed (Figure 2-5.5). 
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FIGURE 2-5.5 Room Schedule 


Next you will change the two rooms named “room”, and see that the floor plan is 
automatically updated! 


16. Click in the Room Name column for room 
number 5 and change the text to read 

MEN’S TOILET RM. 

17. Click in the Room Name column for room 
number 6 and change the text to read 

WOMEN’S TOILET RM. 

18. Click the lower “X” in the upper right of the 
drawing window to close the room schedule 
view. 



19. Switch to Level 1 (if 
required) and zoom in 
on rooms 5 and 6 (Figure 
2-5.6). 


Notice that the room names have 
been updated because the two views 
(floor plan and schedule) are listing 
information from the same 
“parameter value” in the project 
database. 



20. Open and Close the door schedule to view its current status. 

21. Save your project. 
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Exercise 2-6: 



The last thing you need to know to round off your basic knowledge of Revit is how to print 
the current view. 


Printing the current view: 

1. In Level 1 view, right-click anywhere and select Zoom to Fit. 

2. Select Application Menu Print. 

3. Adjust your settings to match those shown in Figure 2-6.1. 

• Select a printer from the list that you have access to. 

• Set Print Range to: Visible portion of current window. 



Figure 2-6.1 Pnnt dialog 


4. Click on the Setup button to adjust additional print settings. 

5. Adjust your settings to match those shown in Figure 2-6.2. 

• Set Zoom to: Fit to page 
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Print Setup 

Printer: 

Name: | Default 

Paper 


[A 


HP Office jet Pro L7700 Series 
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Paper Placement 
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0 Offset from 
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FIGURE 2-6.2 Print Setup dialog 


6. Click OK to close the Print Setup dialog and return to Print. 

7. Click the Preview button in the lower left comer. This will save paper and time by 
verifying the drawing will be correctly positioned on the page (Figure 2-6.3). 

8. Click the Print button at the top of the preview window. 

9. Click OK to print to the selected printer. 

F\'I: Notice you do not have the option to set the scale (i.e., Vs 1 '-0 "). If you recallfrom our previous exercise, 
the scale is set in the properties for each view. If you ivant a quick half-scale print you can change the pom factor 
to 50%. You could also select ‘Pit to page ” to get the largest image possible but not to scale. 
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| OFFICE BUILDMG • Opta 


FIGURE 2-6.3 Print Preview 


Printer Versus Plotter? 

Revit can print to any printer or plotter installed on your computer. 

A Printer is an output device that uses smaller paper (e.g., 8Vz"x\ 1* or 1 l"xl7"). A Plotter is 
an output device that uses larger paper; plotters typically have one or more rolls of paper 
ranging in size from 18* wide to 36* wide. A roll feed plotter has a built-in cutter that can — 
for example — cut paper from a 36* wide roll to make a 24*x36* sheet. 


Plotter with three paper rolls 


Color printer / copier 
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Self-Exam: 

The following questions can be used as away to check your knowledge of this lesson. The 
answers can be found at the bottom of this page. 

1. The Measure tool is used to dimension drawings. (T/F) 

2. Revit will automatically trim the wall lines when you place a door. (T/F) 

3. Snap will help you to draw faster and more accurately. (T/F) 

4. A 6'-8" door is a standard door height in_construction. 

5. While using the wall tool, the height can be quickly adjusted on the 
_ Bar. 


Review Questions: 

The following questions may be assigned by your instructor as a way to assess your 
knowledge of this section. Your instructor has the answers to the review questions. 

1. The View Scale for a view is set by clicking the scale listed on the View Control Bar. 
(T/F) 

2. Dimensions are placed with only two clicks of the mouse. (T/F) 

3. The relative size of text in a drawing is controlled by the View Scale. (T/F) 

4. You can quickly switch to a different view by double-clicking on that view’s label in 
the Project Browser'. (T/F) 

5. You cannot select which side of the wall a window is offset to. (T/F) 

6. The_key cycles through the available snaps near your cursor. 

7. The_tool can be used to list the distance between two walls 

without drawing a dimension. 

8. While in the Door tool you can change the door style and size via the 
_within the Properties Palette. 


Self-Exam Answers: 

1 - F, 2 — T, 3 — T, 4 - Residential, 5 — Options 
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Lesson 3 

Office Building: FLOOR PLAN (First Floor):: 

In this lesson you will draw the first floor plan of an office building. The office building will 
be further developed in subsequent chapters. It is recommended that you spend adequate 
time on this lesson as later lessons build on this one. 


Exercise 2-6: 


Project Overview 


A program statement is created in the pre-design phase of a project. Working with the client 
(or user group), the architect gathers as much information as possible about the project 
before starting to design. 

The information gathered includes: 

• Rooms : What rooms are required? 

• Size : How big the rooms need to be? (E.g., toilets for a convention center are much 
bigger than for a dentist’s office.) 

• Adjacencies : This room needs to be next to that room. (E.g., the public toilets need to 
be accessible from the public lobby.) 

With the project statement in hand, the architect can begin the design process. Although 
modifications may (and will) need to be made to the program statement, it is used as a goal 
to meet the client’s needs. 

You will not have a program statement, per se, with this project. However, the same 
information will be provided via step-by-step instructions in this book. 


Project Overview: 

You will model a three-story office building located in a rural setting. Just to the North of 
the building site is a medium-sized lake. For the sake of simplicity, the property is virtually 
flat. 

The main entry and parking is 
from the south side of the 
building. You enter the building 
into a three-story atrium. Levels 2 
and 3 have guard railings that look 
down into Level 1 in the atrium. 

The atrium is enclosed on three 
sides by full height curtain walls 
(glass walls). See the image on the 
front cover. 
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This building is not meant to meet any particular building code. It is strictly a tool to learn 
how to use Revit. Having said that, however, there are several general comments as to how 
codes may impact a particular part of the design. 

The floor plans are mostly open office areas with a few smaller rooms for toilets, private 
offices, work and break rooms, etc. These areas have several “punched” window openings 
on the exterior walls (punched as opposed to ribbon windows). 
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Exercise 2-6: 


Exterior Walls 


You will begin the first floor plan by drawing the exterior walls. Like many projects, early on 
you might not be certain what the exterior walls are going to be. So, we will start out using 
the generic wall styles. Then we will change them to a custom wall style (that you will create) 
once we have decided what the wall construction is. 


Adjust Wall Settings: 


1 . Start a new project using the Default 
template (select Browse), and then select 
the Wall tool from the Ribbon. 


The previous chapter started with a more 
complete template. This chapter starts from the 
default template so you have the opportunity to learn how to create things such as the room 
finish schedule so you better understand how Revit work. 


New Project 


Template file 
Idefault.rte 


Create new 
® Project 


f Project template 


Help 


2. Make the following changes to the wall options (Figure 3-2.1): 

• Wall style: Basic Wall: Generic — 12" 

• Height: Unconnected 

• Height: 36 ' 0" 

• Location Line: Finish Face: Exterior 

• Chain: Checked 



FIGURE 3-2.1 Ribbon, Options Bar and Type Selector: Wall tool active 


Draw the Exterior Walls: 


3. Draw the walls shown in Figure 3-2.2. Make sure your dimensions are correct. Use 
the Measure tool to verify your dimensions. Do not add the dimensions. 

NOTE: If you draw in a clocknise fashion, your walls will have the exterior side of the wall correctly 
positioned. You can also use the spacebar to toggle which side the exterior face is on. 
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9'-4" 140’-0" 


/ / / 



FIGURE 3-2.2 Exterior walls 


Create a Custom Wall Style: 

Revit provides several predefined wall styles, from metal studs with gypsum board to 
concrete block and brick cavity walls. However, you will occasionally need a wall style that 
has not yet been predefined by Revit. You will study this feature next. 

First, you will take a quick look at a more complex wall type that Revit provides so you can 
see how they are set up. 

4. With the Wall tool selected, pick the 
wall type: Basic Wall: Exterior — Brick 
on CMU, from the Type Selector' drop¬ 
down list. (See image at right.) 

5. Click the Edit Type button on the 
Properties Palette (Fig. 3-2.3). 

6. You should be in the Type Properties 
dialog box. Click the Edit button next 
to the Stmcture parameter (Figure 3-2.4). 
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FIGURE 3-2.3 Properties Palette FIGURE 3-2.4 Type Properties 


7. Finally, you are in the Edit Assembly dialog box. This is where you can modify existing 
wall types or create new ones. Click <<Preview to display a preview of the selected 
wall type. (Figure 3-2.5) 
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FIGURE 3-2.5 Edit Assembly 
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Here, the Edit Assembly dialog box allows you to change the composition of an existing wall 
or to create a new wall. 

Things to notice in the Edit Assembly dialog box (Figure 3-2.5): 

• The exterior side is labeled at the top and interior side at the bottom. 

• You will see horizontal rows (i.e.. Core Boundary) identifying the core material. The 
core material can be used to place walls and dimension walls. For example: the Wall 
tool will let you draw a wall with the interior or exterior core face as the reference 
line. On an interior wall you would typically dimension to the face of CMU rather 
than to the finished face of gypsum board. This is to work out coursing and give the 
contractor the information needed for the part of the wall he will build first. 

• Each row is called a layer. By clicking on a layer and picking the Up or Down 
buttons, you can reposition materials, or layer, within the wall assembly. 

8. Click Cancel in each open dialog box to close them. 

9. Set the wall style back to Basic Wall: Generic — 12" in the Type Selector'. 

10. Click the Edit Type button again on the Properties Palette. 

11. Click Duplicate. 

12. Enter Brick & CMU cavity wall for the new wall type name, and then click OK 
(Figure 3-2.6). 



FIGURE 3-2.6 New wall type name 


13. Click the Edit button next to the Structure parameter. 
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Using the Insert button and the Up and Down buttons, add the layers to your new wall style 
as shown below in Figure 3-2.7. 


Function 

Material 

Thickness 

Finish 1 [4] 

Brick, Common 

4" 

Thermal/Air Layer [3] 

Air 

2" 

Thermal /Air Layer [3] 

Rigid insulation 

2" 

Membrane Layer 

Damp-proofing 

0" 

Core Boundary 

Layers above map 

0" 

Structure [1] 

Concrete Masonry Units 

8" 

Core Boundaiy 

Layers below map 

0" 

Substrate [2] 

Metal - Furring 

2 1/2" 

Finish 2 [5] 

Gypsum Wall Board 

5/8" 


FIGURE 3-2.7 New wall layers 


Masonry is typically drawn nominally in plans and smaller scaled details. This helps to figure 
out coursing for both drawing and dimensioning. For example, 8" concrete block is actually 
7 5 /s". 


Also, notice that the CMU, Rigid Insulation, Air Space and Brick add up to 16" in thickness. 
This portion of the wall would sit on a 16" concrete block (CMU) foundation wall directly 
below. 


14. Your dialog should look like Figure 3-2.8. Click OK to close all dialog boxes. 
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FIGURE 3-2.8 Edit Assembly for new wall type 
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The next step is to change the wall type for the walls previously drawn. 

15. Select the Modify button on the Ribbon', this allows you to select elements in your 
drawing. 

16. Zoom out so you can see the entire plan. Dragging your mouse from one comer to 
the other, make a window over the plan to select all the walls. 

17. With the walls selected, pick Basic Wall: Brick & CMU cavity wall from the Type 
Selector drop down. 


TIP: If, after selecting all the walls, the Type Selector is not active and does not show any wall types,you probably 
have some other elements selected such as text or dimensions. Try to find those elements and delete them (except the 
elevation tags). You can also click on the Filter button (located on the Ribbon ivhen objects are selected) and 
uncheck the types of elements to exclude from the current selection. 

You should notice the wall thickness change, but the 
wall cavity lines and hatch are not showing yet. This is 
controlled by the Detail Level option for each view. 

18. Click on Detail Level icon in the lower-left 
comer of the Draining Window, on the View 
Control Bar. 

Detail Level; S et to Medium 

19. Select Medium. 


dl Ctarst 
EMediun 
El Fine 

i/i" = r-r C^r5<x 3c ii.(H v e 


CL 1 


You should now see the brick and CMU thicknesses with hatching. If you did not pay 
attention when drawing the walls originally, some of your walls may show the brick to the 
inside of the building. 

20. Select Modify (or press Esc); select a wall. You will see a symbol appear that allows 
you to flip the wall orientation by clicking on that symbol (Figure 3-2.9). 
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21. Whether you need to adjust walls or not, click on the flip symbol to experiment with 
its operation. 

TIP: The Flip symbol is always on the exterior side (or what Reiit thinks is the exterior side) of the wall. 

22. If some walls do need to be adjusted so the brick is to the exterior, do it now. You 
will probably have to select the wall(s) and use the Move tool to reposition the walls 
to match the required dimensions. 

TIP If you set the “location line”, ria the Properties Palette, to "Wall Centerline" the ivall nill not move 
and mess up the overall dimensions when flipping it. You nill ivant to set the “location line” back to Finish 
Face: Exterior when done. 

23. Save your Project as ex3-2.rvt. 


* 1 * 

TlP: You can use the MOVE tool Move 


on the Ribbon (when a wall is selected) to accurately move walls. 


Follow these steps to move an object: 

• Select the wall 

• Click the Move tool 

• Pick any point on the wall 

• Start your cursor in the desired direction (don't dick) 

• Start typing the distance you want to move the wall and press Enter. 


Finally, you will change the three walls at the atrium to be curtain walls (full glass). This will 
let lots of light into the atrium and better identify the main entry of the building. 

24. Drag a selection window (from left to right) to select the three walls around the 
atrium, or hold the Ctrl key on the keyboard and select them. 

25. With the walls selected, select Curtain Wall: Curtain Wall 1 from the Type Selector' 
drop-down. 

Your atrium is now surrounded by curtain walls (Figure 3-2.10). In a later lesson we will add 
horizontal and vertical mullions to the curtain wall. 


You can see your progress nicely with a 3D view. Click the 3D View button on 
the QAT. Notice that Revit shows the curtain wall as transparent because it 
knows the curtain wall is glass. The other walls are shaded on the exterior side 
due to the brick pattern that is applied. 



26. Save your project as ex3-2.rvt. 
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Revit automatically sets the hatch intensity and line weights. 
















Office Building: FLOOR PLAN (First Floor) 


Exercise 3-3: 


Interior Walls 

In this lesson you will draw the interior walls for the first floor. 

Adjust Wall Settings: 

1. Select Architecture ^ Build ^ Wall from the Ribbon. 

2. Make the following changes to the wall options on the Ribbon, Options Bar and Type 
Selector (Figure 3-2.1): 

• Wall style: Basic Wall: Interior — 4 7/8" partition (1-hr) 

• Height: Level 2 

• Location line: Wall Centerline 


Draw the Interior Walls: 

3. Draw a “vertical” wall approximately as shown in Figure 3-3.1. You will adjust its 
exact position in step #4. 



FIGURE 3-3.1 First Ulterior wall 


4. Select Modify ^ Edit ^ Align tool to align it with the edge of 
the exterior wall in the atrium (Figure 3-3.1). When you are done, 
the wall should look like Figure 3-3.2. 


□ 

□ 
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5. Create the same wall for the West side of the atrium 
repeating the above steps. 

Modify an Existing Wall Type: 

Next you will add some additional interior walls. You will be 
drawing 8" CMU walls. Revit does have an 8" Masonry wall type 
available in the default template file that you started your project 
from. However, the thickness for this wall type is TVs", which is the 
actual size of a block. Floor plans are usually drawn nominally (i.e., 
8") not actual (TVs"). This is done so you can figure out coursing so 
minimal cutting is required. Therefore, rather than creating a new 
wall type you can simply modify the existing wall type. 

Note: some may disagree with this approach. However, these 
changes should still be made to this project so you learn more about 
how walls work and so all the tasks in this book work as expected 
or intended. 



6. Select the wall type: Basie Wall: Generic — 8" Masonry. 

7. Select the Edit Type button on the Properties Palette to view the wall’s Type Parameters , 
and then click Edit next to the Structure parameter. 

8. Change the masonry thickness from TVs" to 8" in the Edit Assembly dialog box, and 
then select OK to close each dialog (do not close the Properties Palette). 


Occasionally Revit will not list dimensions, relative to the walls you want to draw new walls 
from, while in the create wall mode. One way to deal with this is to draw temporary Detail 
Lines to use as a reference. .After using the temporary line as a reference you can delete it. 

9. Select Annotate ^ Detail ^ Detail Line from 
the Ribbon; the line type does not really matter, but 
select a continuous one via the Type Selector. 

10. Draw the “vertical” line shown in Figure 3-3.3; be 
sure to snap to the Midpoint of the atrium wall as 
your first point. 


rrt Annotate Analyze Massing &Site Cr 

i £ Spot Ele^H^^i 

|fcl Detail Line £3 


Region * Pa] DA 

^1 Spot Slripr 

PI (jrmpnnrnt * ^ TnS 

L____ 

Detail J 


Next you will draw an elevator shaft, centered on the atrium and 35 , -0 ,/ back (thus the temp, 
line). 


The inside dimensions of the elevator are: l'-\" x 6'-10". Because you know the inside 
dimension you will want to adjust the location line to match the known info. 


11. Use the Wall tool to draw Basic Wall: Generic — 8" Masonry. 
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12. Set the location Line to: Finish Face: Interior. 


13. Draw the elevator shaft. 
Make sure the location 
line is to the inside so your 
shaft is the correct 
dimension. Draw the shaft 
anywhere in the Drawing 
Window , you will adjust the 
exact position next. 

FYI: The inside dimensions are 
listed above. 

14. Select the 4 walls that 
represent the elevator 
shaft, and then pick the 
Move tool. 



TIP: Concrete blocks come in various widths, and most are 16"long and 8 "high. When drawingplans 
there is a simple rule to keep in mind to make sure you are designing ivalls to coursing. This applies to wall 
lengths and openings uithin CMU walls. 

Dimension rules for CMU coursing in floorplans: 

• e'-O" ore'8" where e is any even number (e.g.,6'-0"or 24'-8") 

• o'-4" where o is any odd number (e.g., 5'-4 ") 

15. Snap to the Midpoint of the shaft as your first point, and then snap to the Middle 
Endpoint of your temporary detail line (Figure 3-3.4). You should zoom in to verify 
your snaps. Do not draw the dimensions, they are for reference only. 
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The elevator shaft is now perfectly centered in the 
atrium and exactly 35 , -0 ,/ back from the South 
curtain wall. 

16. At this point you can delete the temporary 
line. Select the line and then right-click and 
select delete or press the Delete key on the 
keyboard. 



-^ 




7' - 4" 

sr 





/ 

/ 

6'- 10” 

/ 




V v V 

SI 




First pick, using the 
midpoint snap 


Second pick, snapping to 
the middle of the line’s end 


FIGURE 3-3.4 Move elevator shaft into place 


Fi'I: When a wall is selected, you can see that wall’s properties lia the Properties Palette (Type ‘PP ” to open the 
P'alette if it is not visible). Click one of the elevator shaft walls and verify that it is 36'-0 "tall. 


Modify an Existing Wall: 


Next we want to change the portion of wall between the building and the East and West 
stair shafts. To do this you will need to split the current wall, trim the corners and then draw 
an 8" masonry wall. 


• •• 

17. Zoom in on the West stair shaft and select the Split tool C!3 
(Modify tab on the R ibbon). 

18. Pick somewhere in the middle of the wall (Figure 3-3.5). 

19. Select Modify ^ Edit ^ Trim to trim the comers so the exterior wall only occurs 
at exterior conditions (Figure 3-3.6). 

TIP: Select the portion of wall you nish to retain. 
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Figure 3-3.5 Split tool Figure 3-3.6 Trim tool 


Additional Custom Wall Types: 

We decide that the stair shafts are mostly utilitarian and do not require gypsum board on the 
walls. In the next steps you will create a new exterior wall type just like the one previously 
created less the gypsum board and metal studs. Also, you will create a custom wall type to 
close the open side we created in the previous steps. This wall type will have gypsum board 
and metal studs on one side. 

20. Using wall type: Bash' Wall: Brick <& CMU cavity wall as a starting point, create a new 
wall type named Brick & CMU cavity wall (no GWB). Remove the gypsum board 
and metal studs and save the new wall type. (Remember to click Duplicate.) 

21. Change the three exterior walls around the west stair shaft to the new wall type 
created in the previous step. 
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22. Using wall type: Basic Wall: Brick & CMU cavity wall as a starting point, create a new 
wall type named 8" Masonry with GWB IS. Remove the brick, air space and rigid 
insulation and save the new wall type (Figure 3-3.7). 

FYI: It will be useful to come up nith a standard naming system for your custom wall types. If the names 
get to long they are hard to read. The example above has: 

• GWB = Gypsum Wall Board (and would imply studs) 

• IS — finish only occurs on one side of the wall. 


Function 

Material 

Thickness 

n/a 

n/a 

n/a 

Core Boundary 

Layers above wrap 

0" 

Structure [1] 

Concrete Masonry Units 

8" 

Core Boundary 

Layers below map 

0" 

Substrate [2] 

Metal - Furring 

2 l A" 

Finish 2 [5] 

Gypsum Wall Board 

%" 


FIGURE 3-3.7 New wall layers 


23. Draw a wall so the gypsum finish continues on the 
office side, using the Align tool if necessary (Figure 3- 
3.8). 

Use the Measure tool to make sure the stair shaft is the correct 
sigp; don’t draw the dimensions. 


Next you will use the Mirror tool to update the east stair, but 
first you will draw a Reference Plane to use as the Axis of 
Reflection (more on this later while using the Mirror tool). 

24. Select Architecture ^ Work Plane ^ Ref Plane 

from the Ribbon. 


25. Draw a Reference Plane snapped to the vertical, 
centered on the South atrium wall (See Figure 3-3.9). 

26. Erase the four walls of the East stair shaft; this will 
include the main east wall of the office building 
(Figure 3-3.9). 


27. Select the six walls at the West stair (Figure 3-3.9). 



V V V V Y\ 




^r 

i 

CD 

8' - 8" 

/ 

— 

/ 

/ 

V. 

/ 


c. 



■ 


FIGURE 3-3.8 Revised west stair 


TIP: Make sure the count is correct on the Status Bar. 
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i 

FIGURE 3-3.9 Mirror west stair 


29. Use the Measure tool to verify the overall length of the building is 140 , -0 ,/ . Adjust 
as necessary (see Fig. 3-2.2). 



FIGURE 3-3.10 Mirrored west stair 


Finally, you will draw a few more interior walls to compete the first floor plan. Do not 
delete the Reference Plane (note: the reference line may not show up in every image in 
this text). 
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30. Using the Wall tool, set the wall type to: Basic Wall: Interior — 4 7/ 8" partition 
(1-hr) 

31. Draw the additional walls shown in Figure 3-3.11. Make sure to position the walls 
per the dimensions shown. Use the Measure tool to verify accuracy. Also, modify the 
Location Line as required. 

DRA WING TIPS: Copy the existing atrium wall 6'-4 7 /s "over (6'-0 "plus one wall thickness), draw a wallfrom the 
midpoint of the elevator shaft with centerline reference (Location Une), and use the Trim and Mirror tools. Do not 
draw the dimensions. SA VE YOUR PROJECT as ex3-3.rvt. 



FIGURE 3-3.11 Remaining interior walls 
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Exercise 3-3: 


Elevator 


This lesson will show you how to insert an elevator into your elevator shaft. 

Insert Elevator: 

Revit provides many ¥ amities, which are predefined elements ready to insert into your 
project. However, many elements are not readily available, like elevators for example. You 
will get an elevator family online in this exercise. The online library is where you will acquire 
an elevator family for use in your project. 

1. Open project ex3-3.rvt and Save As ex3-4.rvt. 

You will have to download the elevator from the web. Of course you will need to be connected to the 
Internet. 

2. Click on the Insert tab on the Ribbon. 

3. Type in Elevator-Electric and then press Enter (Figure 3-4.1). 



Find product design files online 

Autodesk Seek 

FIGURE 3-4.1 Insert tab; Autodesk Seek panel 


Your browser will open and 
you will be looking at the 
contents of Revit’s 
Seek.Autodesk.com website 
(Figure 3-4.2). 

The family you searched for 
is generic content provided 
by Autodesk. However, 
manufacturer created 
content can also be found 
here. It is ideal to use actual 
manufacturer content as 
they should be the correct 
size and have good 
information stored in them. 


f tjj Autodrik '*ck rlottforoteclnk • Mafutoh Internet tipkert * 

i I 4 IfSIHttr .aiisdakxom •••> • - > - - 

- -t .. 


P * 




■ m e i 

,4 Fevoiltev j .-lutodKtr'.eek ete-ritor etortec 

^ • □ • 

<R. • • 

Uoty Took* 6< 


Autodesk' Seek 

Search 


sign n | J*in Ni 

WMil.H'I'i 1 . 


[T] sievawr-jiactfic 


Resits by: Fredact | Manufacturer 


ConveyingSystf-ms Cl) 
Fireplaces [1} 

Passaiger: ledricTractior.., (11 


l.’anufictur?r (I■ 

UanwiMlireri 

SchiiderEbvstar Corp (11 

product Lierarea 



Electric Fireplace, Slone Frame, / Wiciit, 5 ' Height, 1 ' 6 '' Depth, 

3 ' x 3 ' Opening Width x Height, 1 1 * Op* nin 

LibaryGeneiic Libray 

©'DXF 

IL 

Schind or 3300 Revotar lor tow t* mid riaecammeiciol and 
residential buildings 

MaiutacturerSchinJlerElevatorCorp 



Etevater-Etectne 

unary RavitArchtectu'e 



Results pei page 2t 51 ill 


«WGM> 
DXF ( 1 J 


L-i Msnjfactjrer b involved In the pubIs-hlng at the pritiuct information 
utormatmi Is up to late 


, - * 


FIGURE 3-4.2 Seek.Autodesk.com 
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4. Click the 2 RFA icon highlighted in Figure 3-4.2. 

You now see a larger preview of the family, in the plan view in this case (Figure 3-4.3). Next 
you need to select which version of content you want to download. Revit is not backwards 
compatible so you cannot download a newer version of content than the version of Revit 
you have. Flowever, you can download older content and Revit will automatically upgrade it 
anytime you try using it. NOTE: W'hen a newer version is not available,just use the newest version posted. 
Reiit will automatically upgrade the family upon insertion into your model. 


A s|-a-i 

p -I 

X t Snagit |£j' 


Autodesk Seek Kevit Architecture, Elevator-Electric, genericlrevit, ajtocad. Applications, Spe - Microsoft Internet Explorer 

^ ( \ v lf5~l -ittp • seekamodtslcxom. proauoiaTest/aas^resii-famii’e&arch/emprv.Revt ARC13?CTpanet= & | 
Convert T a Select 

£ Favorites ($] Autodesk Seec: Revit Architectrre, Eleva:or-Electi... 


*f X £ 3-ng 


" EJ » Page» Safety ▼ Tools* 


Autodesk Seek 


Search 

Revit 

Elevator Electric 



Description 

SptcalyEquiprient^jvcyoigSyslcrTiB 


Sign In | Join Now! | Feedback 


Store, View, Share Your 
Dfilgn Fil« Anv"tinie,AnYVit'«ie 

Autodesk* Cloud documents 3 


S' 

<£) 



Figure 3-4.3 Web content 


5. Click the box next to Revit 2010 


Imperial File. 

File Download 

Do you wart to open or save this file? 

6. Click the Download button just 

YYV Name: Elevator-Electric.rfa 

up and to the right of the selected 

Ku Type: Revit Family, 224KB 

Fro m : autodesk.conteiTls3.ainazonaws.com 

content. 



•pen Save Cancel 

7. If you wish to proceed, you need to check 

B Always ask before opening this type of file 

the box and click Accept for the Terms and 

^ While files Iram the Internet can Be useful. s«mc files can potentially 

Conditions of Autodesk Seek participation 

harm your computer. If you do n#t trust the source, do not #pen or 
save this file. What’s the risk”* 

(Figure 3-4.5). 



FIGURE 3-4.4 Web browser prompt 

8. Select Save (Figure 3-4.4). 
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fiutodert Re»-t Architecture. Etevetor-Etectic. genencfrevrt, eutocsd ipplvret on;. Spe - Micr o soft Irrtenet 1 1 . ■" ' SmI 

@(3 ,> 'S WtfE//seek.aiitodeslc.c*nVp(oduct/latBit.radsk/revit/familes/arch/empty;' Re.-it_ARC159£ •» ; *t | A I fi 

X «£jC«nvert ' g Select X E Snagit g (S' 

W Favorites |g] Autodesk Seek: Revit Architecture, Elevator-Electr... j_'i - 6) » El #l » Page- Safey ■» T»»ls- \ji~ 


Autodesk Seek 

Search 

Revit 

Terms and Conditions 

□ I have read and agree the Terms and Condition. 
Accept Cancer 

Tired of seeing this screen? Join now! 


i single sign an you wll only reed 


Tlie Autodesk® Seek web service enablesdesijnersto discover 
specifications Far manufacturers, It’s s unique way to coined 


building products. 


® topyngW »I2 AitcdSftt He Al njhtt reserved 


Far tesign Pt.Iessien. 

About Autoflesk® Seek 
Become a Member 
FAQf or Designers 
Feedback 


Autodesk*Seek Marketing Solutions 
New! Autos »«k® Seek AnaK.tloa 
Why BN? 


Autodesk 


P Internet I Protected Med 


FIGURE 3-4.5 Seek.com terms and conditions 


9. Save the file to the Desktop using the default 
name provided. 


Now that you have saved the elevator family file to the 
hard drive, you need to load it into your current project. 


10. Select Insert ^ Load from Library 51 

Load Family from the Ribbon. Load 

Family 

11. Browse to the Desktop and select the Elevator- 

Electric.RFA, and then click Open. 


12. In the Project Browser, click the plus next to 
Families to expand the list (Figure 3-4.6). 

13. Expand the Specialty Equipment list, and 
then Elevator-Electric. 


As you can see, four elevator types were loaded into 
your project. Similar to wall types, you can add one of 
these types as-is, or you can modify or create a new 
type. Next, you will add information in the Type 
Properties dialog to better document the elevator 
specified. 

14. Right-click on the elevator type: 2000 lbs, and 
then select Type Properties from the pop-up 
menu. 


■ ^j] Families 

■ .Annotation Symbols 

i.Ceilings 

■ .Columns 

■ .Curtain Panels 

■ .Curtain Systems 

■ .Curtain Wall Mullions 

■ .Detail Items 

■ .Division Profiles 

■ .Doors 

i.Duct Systems 

■ .Floors 

■ .Furniture 

■ .Parking 

■ .Pattern 

i.Piping Systems 

■ .Planting 

■ .Profiles 

■ .Railings 

■ .Ramps 

i.Roofs 

■ .Specialty Equipment 

■.Elevator-Electric 

2000 lbs 
2500 lbs 

| 3000 lbs 

1 3500 lbs 

■ .Stairs 

FIGURE 3-4.6 Elevator family: 

Project Browser 
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You will now see a listing of the type properties for the selected elevator type. 

15. Click the Preview button (if necessary) to see the graphical review of the elevator 
type. Set the View to 3D View: View 1. 

16. Add the following information (Figure 3-4.7): 

• Model: MadeUp 8864 

• Manufacturer: ThyssenKrupp Elevator 

• UK L - www.thyssenelevator.com 


The three entries in step 16 are optional (although not for this exercise), but this is a great 
way to better document the project. This is the I in BIM (Building Information Modeling). 



FIGURE 3-4.7 Elevator properties 


17. Click OK to close the open dialog box. 
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18. Drag the 2000 lbs elevator type from the Project Browser into the first floor plan. 

FYI: You can also use the Component toolfrom the Architecture tab to place the elevator. 

The elevator type will be attached to your cursor, ready for insertion. 

19. Move your cursor within the elevator shaft and adjust it until the elevator “snaps” in 
place; then click (Figure 3-4.10). 

20. Press Esc twice to tell Revit you are finished placing elevators. 

Now you have to add an elevator door in the shaft walls at each level; this is similar to a 
regular door in a wall. Like the elevator, the elevator door has to be downloaded from the 
internet. You will do that next. 


21. Similar to the steps previously covered, load the Elevator Door — Center family 
from the Seek.Autodesk.com website (Figure 3-4.8). 


Autodesk Seek: Revit Architecture, Elevator Door-Center r generic(revit, autocad, Applications. - Microsoft Internet Explorer 


a. 


©o ISl http;/,'seek,autodesk.com/product/latest/adsk/revit/familes/arch/empty/Redt_ARC1360 

X Convert * p^j Select 


W Favorites 


] Autodesk Seek: Revit Architecture, Elevati 


•r Ditr-.n 


I & j ** | X I ! A Sing P * 

a Snagit gjf 

* Q ~ fw » Page» Safety» Tools ▼ d* 


Autodesk Seek 

Search 

Revit 

Elevator Door-Center 



The Autodesk" Seek web service enables designers tD discover, 
preview, and download DIM models, drawings, and 


Sign n | Join New! | Feedback 


Review 2D end 3D DWF" Files 

•n Your Mobile ievice 


Autodesk* Design ftevl 


Email this page CL3 


About Autodesk Cloud 

| Download Seleitedito Local ▼ 

H] Show All Files 

2 files for download 

[a] 2 RFA files 

Select All 


n 


m 


1 

I 


Revit 2009 Imperial Fils 

Revit Architecture 2009 2009 

144K | 3D View I Revt Family Parameters | Feedback 


Revit 2HI Imperial File 

Revit Architecture 2110 2010 or later one 

1.97K | 3D View | Beuit Family Parameter* | F«~rthHr-_k 


For Design Professionals 
About Autodesk® Seek 


For Manufacturers 

Ajtodesk® Seek Marketing Sokitions 


Internet | Protected Mode: Off 




FIGURE 3-4.8 Elevator door from Seek.Autodesk.com 
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22. Drag the 36" x 84" elevator door type from the 
project browser into the first floor plan (Figure 3- 
4.9). 

23. Place the elevator door at the center of the wall, 
aligned with the elevator door on the cab (Figure 
3-4.10). 

TIP: If the door is inserted o n the nrong side of the wall, select 
the door and click the Control Arrows to flip it within the ivall. 


0.Roofs 

0.Specially Equipment 

□.Elevator Door-Center 

i.32" x 84" 


36"x 84" 


j.42" x 84" 

43" x 84" 

511 x 2111mm 

□.Elevator-Electric 

|.2000 lbs 

|.2500 lbs 

[.3000 lbs 

1 .3500 lbs 

H.Stairs 

0.Structural Columns 


FIGURE 3-4.9 Elevator doors in 



FIGURE 3-4.10 Elevator door added to plan 


Notice when the elevator is selected, the flip icon (control arrow) is displayed. Similar to the 
doors and walls, you can click this icon to flip the orientation of the elevator within the 
shaft. 

24. Save your project as ex3-4.rvt. 
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Exercise 3-5: 


Doors and Windows 


This lesson will take a closer look at inserting doors and windows. 

Insert Doors: 

Revit has done an excellent job providing several different door families. This makes sense 
seeing as doors are an important part of an architectural project. Some of the provided 
families include bi-fold, double, pocket, sectional (garage), and vertical rolling, to name a 
few. In addition to the families found on your local hard drive, many more are available via 
Seek.Autodesk.com as well as other internet sites (some free some not). 

The default template you started with only provides the Sgl Flush (Single Flush) group in 
the Doors category. If you want to insert other styles you will need to load them from the 
library. The reason for this step is that, when you load a family, Revit actually copies the data 
into your project file. If every possible family was loaded into your project at the beginning, 
not only would it be hard to find what you want in a large list of doors, but also the files 
would be several megabytes in size before you even drew the first wall. 

You will begin this section by loading a few additional families into your project. 

1. Open project ex3-4.rvt and Save-As ex3-5.rvt. 

2. From the Insert tab, select the Load Family button on the Ribbon (Figure 3-5.1). 

3. Browse through the US Imperial library folder for a moment. 
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Each file represents a Family, next you will load four door Families into your project. 


Iff Load Fari y 




sr 

[A. 

%JL 

Tools 


l •* 



- 

, «■ n 

X 

Q. 

Name 

Date modified 

Type 

- 

Preview 

r 


lm^RifnlH-7 Panpl.rfa 

2/1/2013 3:50 PM 

Rp-vif Famil 




i— | 

Bifold-4 Panel.rfa 

2/1/2013 3:50 PM 

Revit Famil 





B Curtain Wall Dip 1 Glass.rfa 

2/1/2013 3:50 PM 

Revit Famil 





[^Curtain Wall Sgl Glcss.rfa 

2/1/2013 3:50 PM 

Revit Famil 

r 


1 — | 


Curtain Wall-Store Front-Dbl.rfa 

2/1/2013 3:50 PM 

Revit Famil 





r.nnr-Opening.rfa 

2/1/2013 3:5(1 PM 

Revit Famil 



1_1 

1 _ 1 

Couble-Flush.rfa 

2/1/2113 3:51 PM 

Revit Famil 
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2/1/2013 3:50 PM 

Revit Famil 




[^J Couble-Glassl.rfa 

2/1/2013 3:50 PM 

Revit Famil 




Ctuble-Glas.s2.rfa 

2/1/2013 3:50 PM 

Revit Famil 




Couble-Pznel l.rfa 

M/2013 3:50 PM 

Revit Famil 




^ Ciuble-Pcnel 2.rfa 

2/1/2013 3:49 PM 

Revit Famil 




[jg^ Cpuble-Uneven.rfa 

2/1/2013 3:50 PM 

Revit Famil 




^ Overhead-Rolling.rfa 

2/1/2013 3:49 PM 

Revit Famil 




[jg5 •verhead-Sectiona .rfa 

2/1/2013 3:50 PM 

Revit Famil 

- 




4 j ar ► 


Fils name: lifold-2 Panel, rfa ▼ 

Files of type: [ Al Supported Files C*.rfa, *.adsk) ▼ | 

Open | | Cancel 


FIGURE 3-5.2 Door families on hard drive 


4. Open the Doors folder and then select Curtain Wall Dbl Glass.rfa, and then click 
Open. (Figure 3-5.2) 

5. Repeat steps 2 — 4 to load the following door families: 

a. Double-Glass 1 

b. Sidelights 1 

c. Single-Glass 1 

6. In the Project Browser, expand Families and Doors to 
see the loaded door families (Figure 3-5.3). 


If you expand a door family itself in the Project Browser you 
see the predefined door sizes associated with that family. 
Right-clicking on a door size allows you to rename, delete 
or duplicate it. To add a door size you duplicate and then 
modify properties for the new item. 


Next you will insert the doors into the stair shafts. 

FIGURE 3-5.3 Loaded door families 


0 BO Families 

(3- Annotation Symbols 

13.Ceilings 

[3 Columns 

13 .Curtain Panels 

(3- Curtain Systems 
(3 Curtain Wall Mullions 
(3- Detail Items 
E).Doors 

(3- Curtain Wall Dbl Glass 
B" Double-Glass 1 
(3- Single-Flush 
13- Single-Glass 1 
( 3 - Floors 
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7. Select the Door tool from the Architecture tab and then pick Sgl Flush: 36" x 84" 
from the Type Selector' on the Properties Palette. 

8. Insert two doors in the West stair shaft as shown in Figure 3-5.4. Remember you are 
inserting a door into a masonry wall so your door position and size need to work 
with coursing. Thus the 8" dimension (however, you would also need to include the 
door frame into the equation). 

9. Repeat the previous step to insert doors into the East stair shaft. 

10. Finish inserting doors for the first floor (Figure 3-5.5). 

Use the following guidelines: 

a. All doors should be 36" wide and T- 0" tall. 

b. You will not insert doors into the curtain wall for now. You will do that in a 
later lesson when you design the curtain wall. 

c. Use the style and approximate location shown in Figure 3-5.5. 

d. Doors across from each other in the two atrium walls should align with each 
other. 

TIP: While inserting the second set of doors, watch/ wait for the reference line to shoiv up, 
indicating alignment. 

e. Place doors approximately as shown, exact location not given. 



FIGURE 3-5.4 Doors in West stair shaft 
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FIGURE 3-5.5 First floor with doors 



FIGURE 3-5.6 Door properties 


Door Properties: 

If you select Edit Type while the 
Door tool is active (selected), 
you can modify various 
properties related to the door. 

You can easily add another 
standard door size to the Eamily 
as required. Click “Duplicate,” 
type a name (Figure 3-5.6). 

Standard doors sizes (and 
Families) can be added to your 
template file, so you don’t have 
to load them for every new 
project. 
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Office Building: FLOOR PLAN (First Floor) 


Insert Windows: 


Adding windows to your project is very similar to adding doors. Like the doors, the template 
file you started from has one family preloaded into your project, the FIXED family. Looking 
at the Type Selector drop-down you will see the various sizes available for insertion. At this 
point you should also see the SIDELIGHT family that you loaded in the previous exercise. 
First, you will add a few interior borrowed lights using the sidelight family. 


Interior Windows (Borrowed Lights): 


11. With the Window tool selected, 
pick: Sidelights 1 : 18* x 84 " from 
the Type Selectm\ 

12. On the West side of the atrium, 
insert the borrowed lights as 
shown in Figure 3-5.7; do not 
add the dimensions. 

Make sure the borrowed light frames are 
flush with the atrium side of the wall. 
You can control that option by moving 
your cursor to the side of the wall you 
want the frame flush with before clicking 
to insert. After drawing the window, you 
can select the frame and use the flip icon 
(similar to doors and walls). 


13. Repeat the previous steps to 
insert the borrowed lights on the 
East side of the atrium. 




FIGURE 3-5.7 Sidelights added 
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Exterior Windows: 

14. Using the methods previously covered in this book; create a new window size in the 
FIXED family. Create: Fixed: 32" x 48". You are creating this new size to fit coursing 
in the plan view. The largest window (preloaded) that fits coursing in the plan view is 
24". 

15. Adjust the sill height for your new window size to fit within coursing as well. Set the 
sill height for Fixed: 32" x 48" to be 3 , -4" (Figure 3-5.8). 


bad] 


Type Properties 


View: j 3D View: View 1 


Type Parameters 


* 

Family: 

[ Fixed 


Load... 







Type: 

32'x AS” 


DJplicate... 


Parameter 

1 

Value 

_1 

- 

Construction 



* 


Wall Closure 

| By host 


_1 


| Construction Type 


Materials and finishes 



a 


Glass Pane Material 

! Glass 



E 

Sash Material 

1 Sash 




Dimensions 



* 


Height 

4' O’ 




Default Sill Height 

3 1 4" 




Width 

\ 2 ‘ 8 * 




Window Inset 

0‘ 0 3/4’ 




Rough Width 


Rough Height 


Identity Data 



a 


Assembly Code 

B2020100 




Keynote 


Model 


Manufacturer 


Type Comments 



Apply 


FIGURE 3-5.8 Added window size 


16. Insert the window as shown in Figure 3-5.9. The window should be inserted with 
masonry coursing in mind. 

NOTE: The dimensions displayed while inserting the window will not work as displayed for coursing 
because Reiit is measuringfrom the center of the adjacent exterior wall Thus,you will have to insert the 
window as close as possible and adjust its location, verifying with the Measure tool. 
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Array Window: 

The Array tool allows you to quickly copy 
several objects that have the same distance 
between them. You will use Array to copy 
the windows: 

17. Click the Modify tool and then select your 
window. 

18. With the window selected, pick the CQ 
Array tool from the Modifyy tab. 

19. In the Options Bar, type 6 for the 
Number field. 

20. Click the left mouse button at 
the midpoint of the window and 
move your mouse to the East until 
the dimension displayed is 8 '- 6 ". 

21. You should now see the windows arrayed in the figure 3-5.9 Exterior window 
wall. 8'-6" is not coursing, so select the Activate 

Dimensions button on the Options Bar and then 
enter 8 , -8 ,/ in the displayed dimension to adjust 
the window openings. This allows you to more 
accurately adjust the dimensions. 



16 


FIGURE 3-5.10 Window to be arrayed 



16 ) 


FIGURE 3-5.11 Window after array 
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22. Set the windows up on the three remaining walls of the first floor (Figure 3-5.12). 
Consider the following: 

a. This would be a good use for the Mirror tool. 

b. If you need to create a temporary wall for a mirror reflection axis, make sure 
the temporary wall is set to centerline. 

c. You can use the Reference Plane to mirror the windows in the East West 
direction. 

d. Use the Measure tool to verify accuracy. 

e. Use the Ctrl key to select multiple windows. 



Cleaning House: 

w indaws 


P" Fixed 

As previously mentioned, you can view the various Families and 

ie ,, x24" 

types loaded into your project. The more Families and Types you 

16" x 48" 

have loaded the larger your project file is, whether or not you are 

16" x 72" 

using them in your project. Therefore, it is a good idea to get rid of 

24"x 24" 

any door, window, etc., that you know you will not need in the 

24"x 48" 

current project. 

24"x 72” 


32"x 48" 


36"x 24" 

23. In the Project Browser ; navigate to Families ^ Windows ^ 


Fixed. Right click on 36" x 48 r/ and select Delete. 

3b x 72 


+ Sidelights 1 

FIGURE 3-5.13 Project Browser 
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Office Building: FLOOR PLAN (First Floor) 


Self-Exam: 

The following questions can be used as away to check your knowledge of this lesson. The 
answers can be found at the bottom of this page. 

1. The Options Bar allows you to set the height of a wall when first drawing it. (T/F) 

2. It is not possible to draw a wall with the interior or exterior face of the core as the 
reference point. (T/F) 

3. Elements cannot be moved accurately with the Move tool. (T/F) 


4. The_tool, in the Ribbon, has to be selected in order to select an element in 

your project. 


5. A wall has to be 


to see its flip icons. 


Review Questions: 

The following questions may be assigned by your instructor as a way to assess your 
knowledge of this section. Your instructor has the answers to the review questions. 

1. Revit comes with many predefined doors and windows. (T/F) 

2. The length is a masonry dimension. (T/F) 

3. You can delete unused families and types in the Project Browser. (T/F) 

4. It is not possible to load families and types from the internet. (T/F) 

5. It is not possible to select which side of the wall a window should be on while you 
are inserting it. (T/F) 

6. What tool will break a wall into two smaller pieces?_ 

7. The_tool allows you to match the surface of two adjacent walls. 

8. Occasionally you have to draw_lines (or walls) to use as a reference 

point for another object or as a reflection mirror. 

9. You can use the_tool to copy an element multiple times in one 

step. 

10. The_file has a few doors, windows and walls preloaded in it. 


Self-Exam Answers: 

1 - T, 2 - F, 3 - F, 4 - Modify, 5 - Selected 
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Lesson 4 

Office Building: FLOOR PLAN (2 nd and 3 rd Floors):: 

In this lesson you will setup the upper two floors. This will mostly involve copying elements 
from the first floor with some modifications along the way. You will also adjust the floor-to- 
floor height and insert stairs into the stair shafts. 


Exercise 3-5: 


Copy Common Walls from First Floor _ 

Setting Up the Second (and Third) Floor View: 

The first thing you need to do is make a few adjustments to the second (and third) floor 
settings. The default template you started your project from already has a second floor view 
setup in the project. The third floor has not been set up, so you will do that. 

1. Open Exercise ex3-5.rvt and Save-As 

ex4-l.rvt. 


2. In the Project Browser, double-click on 
the Level 2 view under Floor Plans 
(Figure 4-1.1). 

The current view is always bold in the Project 
Browser. 

You should now see the second floor plan. 

Notice that the dark wall lines, shown in this 
view, exist at this level. The light gray lines 
are walls for the floor below. (Figure 4-1.2) 

You will turn off the view of the lower level 
and set the Detail Level to show more detail 
in the walls. 

3. Make sure nothing is selected and the Properties Palette is open (type PP to open it); 
when nothing is selected the Properties Palette shows the current view’s properties. 
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4. Make the following adjustments 

(.Instance Properties dialog): 

a. Detail Level: Medium 

b. Underlay: None 

c. See image to right. 

5. Click Apply. Your Level 2 floor plan 
should look like the plan shown 
below (Figure 4-1.3). 
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Office Building: FLOOR PLAN (Second and Third Floors) 


Because the walls and doors you will copy from the first floor are set up to extend to the 
floor above, you need to setup the third floor before you copy the walls from first to second 
(so the second floor walls have a floor to extend to). 

Adding another floor is surprisingly simple. You switch to an elevation view and draw in a 
Level datum. By doing that Revit automatically sets up a Level 3 view in the Project Browser. 

6. Double-click on one of the four elevation views listed under Elevations in the Project 
Browser. If you do not see your drawing in elevation, try another view and/or see the 
tip below. 

7. With an elevation in the drawing window, select Modify and then 
select Architecture Datum Level on the Ribbon. 

Level 

8. As you move your cursor near the Level 2 symbol you will see a 

dimension displayed, indicating the distance between Level 2 floor and Level 3 floor 
you are about to insert. For now, set Level 3 to be lO'-O" above Level 2 (Figure 4- 
1.4). 

a. Pick two points (left to right) to draw the Level datum. 

b. Make sure you see the “alignment” reference lines before picking the two 
points, so it aligns with the other levels. 



Level 3 
20 ' - 0 " 



FIGURE 4-1.4 (Partial) South elevation 


Level 2 
10 ' - 0 " 


Level 1 
O' - 0" 


V 
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Notice that the Level 3 floor plan view was 
automatically added to the Project Browser'. 
(See image to the right.) 


ex4-l.rvt- Project Erowser 


U |p]j Views (all) 

(j).Structural Plan 

Fl**r Plans 
Level 1 
Level 2 
Level 1 
Cite 

Ceiling Plans 
Level 1 
Lev el 2 
Level 



TIP: The default template has four Elevation tags shown in the plan liew. 
These tags represent what the four pre-setup vieivs (under elevation) will see. 
Therefore, you should start draningyourplan in the approximate center of the 
four symbols. The symbols can be moved by dragging them nithyour mouse. 
This is covered more thoroughly in Tesson 7. 


Next you will copy walls and doors from the first floor. 
9. Switch to the Level 1 view (see step 2). 



10. Select all the interior walls (except the elevator shaft), doors and interior windows. 


TIP: You will need to hold the Ctrl key to select multiple elements with 
multiple picks. You can drag a window(s) to select midtiple objects at 
once. 

11. With the objects selected, pick Modify | Walls 
Clipboard Copy to clipboard from the Contextual 
Tab on the Ribbon, or Ctrl + C on the keyboard. 

12. Click Modify on the Ribbon and then switch back to the 
Level 2 view. 

13. Select Modify Clipboard Paste (down-arrow) 
Aligned to Current View. 

FyI: Paste aligned nill make the new elements align with the original 
elements below, but on the current level. 




Paste 


Paste from Clipboa d 
\ Aligned to Selected Levels 
|[ irri Aligned to Selected Views 


C_3 


H 

Al i g n ed to C u rrent Vi ew 
|\ 

E 

as: 

Aligned to Same Place 

jAligned to Picked Level 
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Office Building: FLOOR PLAN (Second and Third Floors) 


Notice the walls, doors and interior windows are now copied to Level 2 (Figure 4-1.5). We 
still need to copy the exterior windows and the elevator door. 


Also, notice that the new doors have different numbers (note: you will only have tags on 
level 2 if they were selected in the copy / paste) while the interior windows have the same 
number. Why is this? It relates to industry standards for architectural documentation. Each 
interior window that is the same size and configuration has the same type number 
throughout the project (this is a Type Parameter). Each door has a unique number because 
doors have so many variables such as locks, hinges, closer, panic bar, material, and fire rating 
(this is an Instance Parameter). To make doors easier to find, many architectural firms will 
make the door number the same as the room number the door opens into. You can change 
the door number by selecting the door tag and then clicking on the text. The door schedule 
will be updated automatically. 


14. Using the same techniques 
described in the previous steps, 
copy the exterior windows and 
elevator door to Level 2. 

TIP: You nill need to ungroup your 
nindoivs (grouped nith array) before copying 
them. Select one of the nindoivs and pick the 
ungroup button on the Ribbon. 

Why not draw these interior walls 
36'-0" high like the exterior walls and 
elevator shaft? 

Simulating real-world construction is ideal 
for several reasons. Mostly, you can be 
sure shafts align from floor to floor when 
the shaft is one continuous wall. Although 
the toilet and atrium interior walls align, 
they do not necessarily have to because 
they are separated by floor construction, 
this allows one floor to be modified later 
easily. 



FIGURE 4-1.5 (Partial) Level 2 — walls added 
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Finally, you will copy several elements to Level 3. But first you need to change the height 
setting for the walls (on Level 2) before you paste them to Level 3 because there is nothing 
above (yet) to extend the walls to (e.g., roof or floor). 

15. In the Level 2 view, select all the interior walls, doors and windows (except the 
elevator shaft). 


You need to narrow your selection down to just 
the walls. 


16. Select the Filter button on the 

Ribbon. Filter 

17. Uncheck all the items listed except 
Walls (Figure 4-1.6). 

The list varies depending on what elements are 
in the selection set. (Figure 4-1.6) 

18. Click OK. 


Now only the walls are selected. 

19. In the Properties Palette, change the Top Constraint to Unconnected, then Apply. 

FYI: If you pasted the walls nithont changing the Top Constraint it ivould still be set to Level 3, but 
with a Top Offset of lO'-O". 

20. Select the elements again; now copy the selected elements to the Clipboard. 

21. Switch to Level 3 and make the View Properties changes listed in step 4 above (e.g.. 
Underlay and Detail Level). 

22. Paste (aligned to current view) the Level 2 elements to Level 3, including the exterior 
windows and elevator door. 

23. Select all the Level 2 walls again and set the Top Constraint back to Level 3. 

24. Save your project. 


Filter 


i—a-r 

Category: 

Court: 



[T] Doors 

Check All 

[Tfl Specialty Equipment 1 



Check None 

|i | Windows A 



Totzl Selected Items: 


OK Cancel Apply 


Figure 4-1.6 Filter dialog 


4-6 





Office Building: FLOOR PLAN (Second and Third Floors) 


Exercise 4-2: 


Additional Interior Walls 

This short exercise will help reinforce the commands you have already learned. You will add 
walls and openings to your project. 

Adding Walls: 

1. Add the interior walls and doors to Level 1 as shown in Figure 4-2.1. Use the stud 
wall you used previously. Use the Align tool to align the walls, which are not 
dimensioned, with the adjacent walls previously drawn. 

FYI: Doors are not labeled to be single flush. Also, dimensions are to centerline of interior walls and to the 
finished face of the exterior walls. 



Doors and windows to 
match doors and windows 
into atrium 


FIGURE 4-2.1 Level 1 - Added walls 
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2 . 


Similar to step 1, add the walls and doors shown in Figure 4-2.2 to Level 3. 



3. Use the Mirror command to mirror the walls in Figure 4-2.2 to the other three 
corners of Level 3. 

TlP:Draiv a “horizontal” reference plane. 

4. Finally, modify the small office on the south, each side of building (Figure 4-2.3 and 
Figure 4-2.4). 

TIP: If you use the Trim tool (per the TIP in Figure 4-2.3),you will need to select “Delete Instance” to tell 
Reiit to delete the door from the portion of wall that is being deleted. 

FYI: Your modifications to level 3 included adding a few executive offices to the top floor with the “good” 
views. You deleted the small office on the south side to make room for a reception desk at the main doors from 
the atrium. Ideally you would add windoivs to the interior walls of the executive offices to let borrowed light 
into the open office area. T he center area will be open office area for executive assistants. You will add doors 
to the stair shaft in Exercise 4-4, when you add the stairs. 

5. Save your project as ex4-2.rvt. 
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Exercise 4-2: 


Setting the Floor-to-Floor Height 


You will modify the building’s floor-to-floor height in this lesson. The reasons for doing this 
vary. Some examples might be to make the building shorter or taller to accommodate 
ductwork in the ceilings or the depth of the floor structure (the longer the span the deeper 
the structure). The default floor-to-floor height in the template file you started from is 1 (T- 
0", which is not typically feasibly for commercial construction. 

Don’t forget to keep a backup of your files on a separate disk (i.e., Flash Drive, CD or 
DVD). Your project file should be about 3 MB when starting this exercise. Remember, your 
Revit project is one large file (not many small files). You do not want anything to happen to 
it! 


Modify the Building’s Floor-to-Floor Height: 


1. Open ex4-2.rvt. Save As ex4-3.rvt. 

2. Open the South exterior elevation from the Vroject Btvmer. 


Next you will change the floor-to- 
floor height to be 12 / -0" for each 
level. 

3. Select the Level 2 level datum, 
and then select the text 
displaying the elevation. You 
should now be able to type in 
a new number. Type 12 and 
then press Enter to see the 
changes. Notice the windows 
move because the sill height 
has not been changed. (Figure 
4-3.1) 




4. Change Level 3 to 24'-0". 

5. Save your project. 


Figure 4-3.1 

Exterior elevation: modifying 
Level 3 elevation 
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Exercise 4-2: 


Stairs 


Next you will add stairs to your East and West stair shafts. Revit provides a powerful Stair 
tool that allows you to design stairs quickly with various constraints predefined (i.e., 7" 
maximum riser). 


Type Parameters: 

Before you draw the stair it will be helpful to review the options available in the stair family. 

1. Open ex4-3.rvt and Save As ex4-4.rvt. 

2. From the Project Browser, expand the Families Stairs Stair (i.e., click the plus sign 
next to these labels). 


3. Right-click on the stair type: 7" max riser 11" tread, and select the Type Properties 
option from the pop-up menu. 

You should now see the options shown in Figure 4-4.1. 

Take a couple minutes to see what options are available. You will quickly review a few 
below. 


• Tread : depth of tread in the plan 
view. 

• Nosing Length (Depth): Treads are 
typically 12" deep (usually code min.) 
and 1" of that depth overlaps the next 
tread. This overlap is called the 
nosing. 

• Riser : This provides Revit with the 
maximum dimension allowed (by 
code, or if you want it, less). The 
actual dimension will depend on the 
floor-to-floor height. 

• Stringer dimensions : These 
dimensions usually vary per stair 
depending on the stair width, run and 
materials, to name a few. A structural 
engineer would provide this 
information after designing the stair. 

• Cost : Estimating placeholder. 


Type Properties 


Family: byStamFamily: Stair ▼ Load... 

Type: 7* max riser 11“ tread ▼ | ftuplicate... 


Rename .. 


Type Parameters 


Parameter 

Value 

1 

(•tkijfatiuii Rule* 


ft 

Calculation Rules 

Edit.. 

_1 

Minimum Tread Depth 

o' ir 


Maximum Riser Height 

O' 7“ 


Construction 


ft 

Fxtenri Relnw Base 

O' o- 


Monolithic Stairs 

183 


| Landing Overlap 

i 0 O’ 


I Underside ofWinder 

I Smooth 


Function 

In tenor 


GnjiIwi 


* 

Break Symbol in Plan 

1st 


Text Size 

3/32- 


Text Font 

Anal 


Materials and Finishes 


£ 

Tread Material 

i <ly Category> 


Riser Material 

i <lyCategory> 


Stringer Material 

| <lyCategory> 


1 Monolithic Material 

! <lv Cateaotv> 


« Preview 

•K Cancel 

Apply 


FIGURE 4-4.1 Stair type properties 
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Drawing the Stairs in Plan: 

You will be drawing a standard switch-back stair. At first, when using Revit to draw stairs, it 
may be helpful to figure out the number of risers and landings. That information will be 
helpful when drawing the stair. As you become more familiar with the Stair tool you will not 
need to do those calculations to draw a stair. Dividing the floor-to-floor height of 12'-0" by 
l" we get 20.57. Obviously you cannot have a fraction of a riser so you need to round up to 
21 (rounding down would make the riser higher than 1"). Therefore, 12 , -0 ,/ divided by 21 
equals 6.86A Thus you have 21 risers that are 6.86 ,/ high. Additionally, most codes would 
require a landing in a stair rising 12'-0". 

4. Make sure you are in the Level 1 floor plan view. 

5. Zoom in to the West stair shaft. 

6. Click on the Architecture tab on the Ribbon. 

7. Select the Stairs tool (circulation panel). Stairs 

8. On the Options Bar, set the Location Line to Exterior Support: Right. 

9. Also on the Options Bar, set the Actual Run Width to 3'-6". 

Location Line: Exterior Support: Right ▼ Offset: 0’0“ Actual Run Width: 3' 6" 0 Automatic Landing 



10. Position the cursor approximately as shown in Figure 4-4.3; you are selecting the 
start point for the first step. Make sure you are snapping to the wall with nearest. 

11. Pick the remaining points as shown in Figures 4-4.4, 4-4.5 and 4-4.6. 

12. Hold the Ctrl key and then select the two runs of stairs (but not the landing or 
railings). 

13. Click the green check mark to finish the stairs (Figure 4-4.2). 


Manage Modify [ Create Stair 


CD- 


j 

S' 

[tb] ITU 

X 

Run 

H @ ss - 

0 @ 

Set Show Ref Viewer 
Plane 

^ l **'jl ‘~T S 
Convert Edit 
Sketch 

;<K-n 

p; 

Railing 

dZ? Landing 
^ Support 

Flip 

L 

Measure 

Create 

Mode 

Components 

Work Plane 

Tools 


FIGURE 4-4.2 Stair Contextual Tab 


14. Switch to Level 2 and repeat the previous steps to add stairs from Level 2 up to 
Level 3. 
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FYI: Reiit has draim the intermediate landings between levels. However, the landings at the tnain floor levels have not 
been created, but could be using the Landing option nithin the Stair tool. Some projects extend the primary floor 
structure into the stair shaft to act as the landing for that level and also support the stair. In a later lessonyou will 
draw a floor system that extends into the stair shaft. 

15. Repeat these steps for the East stair shaft. 

16. Add doors to the second and third floors for both the East and West stair shafts 
(interior doors only!). 

17. Save your project. 

The final stairs still need some work, but with just a few steps you have a nice placeholder. 
Revit will add railings to both sides of the stair by default (this can be turned off on the 
Ribbon while in the Stair tool). The railings are separate elements which are hosted to the 
stair, much like a door is hosted to a wall. You can select a railing and delete it without 
deleting the stair. But if the stair gets deleted, the railings must go. 
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Stair Sample File from Revit’s Web Site: 


Make sure to examine the stair sample file available on Autodesk’s online content library 
(seek.autodesk.com — search for “Revit samples” and select the stair option). You can 
download this file and see examples of several different stair types side-by-side (see image 
below). You can select one and view its properties to see how it is done. You can also 
Copy/Paste one into your project, select your stair, and then select the newly imported 
type(s) from the Type Selector. The partial view of the sample file, shown below, has open 
riser, single stringer, no stringer, spiral... 



3D Ortho 1 View 



Level 1 Plan View 
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Self-Exam: 

The following questions can be used as away to check your knowledge of this lesson. The 
answers can be found at the bottom of this page. 

1. The default settings for the floor plan view shows the walls for the floor below. (T/F) 

2. It is not possible to add a new floor level while in an elevation view. (T/F) 

3. You should start drawing your floor plan generally centered on the default elevation 
tags in a new project. (T/F) 

4. You can use the Align tool to align one wall with another across a hallway from the 
other line. (T/F) 

5. Where do you change the maximum riser height?_ 

Review Questions: 

The following questions may be assigned by your instructor as a way to assess your 
knowledge of this section. Your instructor has the answers to the review questions. 

1. It is not possible to copy/paste objects from one floor to another and have them 
line-up (with the original objects). (T/F) 

2. If a shaft wall is to be built from the lowest level to the roof, and not interrupted at 
each floor level, the wall should be drawn with that height (not separate walls on 
each floor level). (T/F) 

3. Each Revit view is saved as a separate fde on your hard drive. (T/F) 

4. You select the part of the wall to be deleted when using the Trim tool. (T/F) 

5. You can change the floor-to-floor height by changing the level datum (e.g., 24 , -0 ,/ to 
22'-O') in elevation. (T/F) 

6. What parameter should be set to none, in the view's properties, if you do not want to 

see the walls from the floor below?_ 

7. You use the_tool to create a new floor plan level when in an 

elevation view. 

8. You can use the_tool to quickly select a certain type of 

element from a large group of selected elements. 

9. The number of_remaining is displayed while sketching a stair. 

Self-Exam Answers: 

1 — T, 2 — F, 3 — T, 4 - T, 5 — Properties 
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Lesson 5 

Office Building: ROOF:: 

This lesson will look at some of the powerful 
options and tools for designing a roof for your 
building. You will also add skylights. 


Exercise 4-2: 


Hip Roof 



The first step is to create a floor plan view at the roof level, at the top of your exterior 
masonry wall. This will create a working plane, called a level datum, for the R oof tool. 

Add Level Datum: 

1. Open ex4-4.rvt and Save As ex5-l.rvt. 

2. Open the South elevation view. 

3. Select Architecture Datum Level tool from the Ribbon 

4. Draw a Level datum at the top of the exterior wall, at elevation 36 , -0 ,/ ; see the wall 
properties. Draw the datum “line” so both ends align with the other datum “lines” 
below it. 



Level 


Next, you will rename the level datum. By default Revit will name the level based on the 
previous level created, plus 1. Thus, the new level should be named “Level 4”. You will 
change this name so you (and others working on the same project) know it is the top of the 
masonry view and not another floor in the building. 

5. Press Esc or select Modify from the Ribbon. 

6. Now select the level datum you just drew (click on the line). 

7. With the level datum selected, click on the [level name] text to rename the level label. 

8. Change the label to T.O. Masonry (Figure 5-1.1). 

FYI: T.O. means ‘Top Of’. 
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FIGURE 5-1.1 Renamed level datum 


9. Click Yes when prompted to rename 
corresponding views (Figure 5-1.2). 



FIGURE 5-1.2 Rename prompt 


These steps are the same you used to add the third floor. Notice the 
“T.O. Masonry” label is now listed in the Floor Plans section of the 
Project Browser. You can delete the T.O. Masonry ceiling plan if you’d like 
as it will not be needed; simply right-click and select delete from the 
pop-up menu. 

Add a Hip Roof: 

10. Open the newly created T. O. Masonry Floor Plan view. 

11 . Select Architecture ^ Build ^ Roof (down-arrow). 

12. Select Roof by Footprint from the drop-down list. 

Before you start the roof you will change the slope (pitch) of the roof. 



5-2 
















Office Building: ROOF 


13. Click the Properties Filter drop down and 
select New <Sketch> as pointed out in Figure 
5-1.3. 

14. Make sure Defines Slope is checked and then 
change the Slope to 6"/12". Click Apply. 

This will make the roof pitch 6/12, which means; for 
every 12" horizontally the roof will rise 6" vertically. 

15. You are now prompted to select exterior walls 
to define the footprint. Select ONLY the wall 
segments that define the 120 r -0" x 60 , -0" 
portion of the building (Figure 5-1.4). 

Pick the exterior side of the walls. 

You will notice in Figure 5-1.4 that there are three 
sections along the perimeter of the rectangle that are 
open because no wall is available to pick. You will 
need to draw three lines to close the “footprint.” 






16. Select the Line tool from the Ribbon (Figure 5-1.5). 
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loundary Line 
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FIGURE 5-1.5 Ribbon: Roof tool active 


17. Draw three lines to create a complete rectangle, making sure you use the snaps to 
accurately snap to the endpoint of the lines already present; one line across the 
atrium and the other two at the stair shafts (Figure 5-1.4). 

18. Now click the green check mark from the Ribbon. 

19. Click NO when prompted to attach the 
highlighted walls to the roof (Figure 5- 
1 . 6 ). 

You will now see a portion of the roof in your 
plan view. The cutting plane is 4 , -0 ,/ above the 
“floor” level, so you are seeing the roof 
thickness in section at 4 , -0" above the T.O. 

Masonry level. 

• Switch to an elevation view to see the roof. South elevation, shown in Figure 5-1.7. 

• You can also switch to the default 3D view to see the roof in isometric view; via the 
Quick Access Toolbar'. 




Would you like to attach the highlighted walls to 
the roof? 

Yes No 


FIGURE 5-1.6 Prompt 
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After looking at the roof you have created, switch back to the plan view: T.O. Masonry. 
You will now add a roof over the East stair shaft. 

20. Zoom in on the East stair shaft. 

21. Select the Roof tool and click “R oof by Footprint’.’ 

22. With Defines slope checked in the Options Bar (Figure 5-1.5), pick the three exterior 
walls at the stair shaft. 

23. Uncheck Defines Slope, and then select the Line tool and draw a line as shown in 
Figure 5-1.8 to close the footprint. Be sure to use snaps to accurately draw the 
enclosed area. 

24. Pick the Modify button and then select the line you just drew. 




FIGURE 5-1.9 Modified roof footprint; East stair 


25. Use the Move command to move the line 6 '- 0 " to the West (Figure 5-1.9). 

26. Select the green check mark from the Ribbon to finish the roof. 

27. Click NO when prompted to attach the highlighted walls to the roof (Figure 5-1.6). 
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28. Switch to the South elevation 
view (Figure 5-1.10). 

29. Switch back to the T.O. 
Masonry view. 

30. Select the roof element over 
the East stair shaft. 

31. Switch to the Default 3D View 
and adjust your view to look 
similar to Figure 5-1.11. 


TIP: Drag on the A^ieivCuhe. 

32. Select Modify Geometry Join/Unjoin Roof. 

You will now select the two edges of the roofs that you want to come together. 



FIGURE 5-1.11 Default 3D View 


33. Select the edge of the smaller roof; see Figure 5-1.11. 

34. Select the edge of the larger roof; see Figure 5-1.11. 


K Co P e ’ & §3 



N otice in the South elevation that the ridge of the 
stair roof does not extend into the main roof. You 
will adjust this next. 



FIGURE 5-1.10 South elevation; East stair 
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Figure 5-1.12Joined roof 


Your roof should now look similar to Figure 5-1.12. 
Take another look at the South elevation to see the 
revision. 

35. Repeat the previous steps to create a roof 
over the West stair shaft. 

TIP: You can also try mirroring about your Reference Plane. 


Atrium Roof: 


Next you will create a roof over the atrium area. We want a 4 , -0” high aluminum panel 
above the curtain wall, thus pushing the atrium roof up higher. You will need to create a new 
wall type for the aluminum panels. 


36. Switch to the T.O. Masonry view listed under Floor Plans. 


37. Select the Wall tool and then select the Bast Wall: Generic — 5” type. 


38. Click Type Edit on the Properties Palette, 

and then Duplicate. 

39. Enter exterior wall - aluminum for the 

name. 

40. Click Edit next to the Structure 
parameter. Add a new Payer using the 
Insert button. Set the exterior finish with 
the material set to Aluminum and then 
edit the thickness to be 5/8” (Figure 5- 
1.13). 

41. Draw three walls, so their exterior faces 
align with the exterior face of the curtain 
wall below. Be sure to use Snaps and set 
the wall height to 4'-0” (Figure 5-1.14). 


Edit Assembly 
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FIGURE 5-1.13 New wail structure 
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The walls running north-south need to extend far enough back into the main roof to avoid 
any holes. 



42. Use the Roof tool and select the 
three walls just drawn, using the 
footprint option; “Defines slope” 
checked. 

43. Use the Line tool to draw a line 
to close the open side (Figure 5- 
1.14). This will create a closed 
rectangle to complete the roof; 
“Defines slope” unchecked. 

44. Before finishing the roof, set the 
Base offset from level to 4'-0 " 

in the Properties Palette. This will 
place the roof on top of the 4 / -0" 
high wall you just drew. 


FIGURE 5-1.14 4 '- 0 " high wall above curtain wall in atrium 


<3 r- 



Figure 5-1.15 3D view 


45. Select the green check mark. 

Your 3D view should look similar to Figure 5- 
1.15. Like the stair roof, the atrium roof needs to 
be joined to the main roof. 

46. Click NO when prompted to attach the 
highlighted walls to the roof (Figure 5-1.6). 

47. Use the Join/Unjoin Roof tool to join the 
atrium roof to the main roof, (similar to 
steps 32-34 in this section) 
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Look at the side elevations. If the roof does not extend all the way to the main roof, select 
the roof and pick Edit Footprint (on the Ribbon ) to move the line further into the building. 
When finished it should look like Figure 5-1.16. 



Next you will take a quick look at the 
project, thus far, in an isometric view. 

48. Click the 3D View icon on the 
Quick Access Toolbar'. 

The 3D view can be improved by 
shading the surfaces. 

FIGURE 5-1.17 Setting model graphics style 


i/8“ - r-o" 


Q* Graphic Display Options... 

fi) Wireframe 
fi) Hidden Line 
fi) Shaded 
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H) Realistic 
f^RayT race 
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49. Set the Model Graphics Spile to Shaded via the View Control Bar (Figure 5-1.17). 
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TIP: You can also turn on shadoivs from the 
View Control Bar (see image to right). This 
can make viewing and printing on larger, 
complex models much slower so use it 
sparingly. 



The 3D Model should now be shaded (Figure 5-1.18). 



FIGURE 5-1.18 Shaded model 


Revit automatically makes 
windows and curtain walls 
transparent. 


Before moving on you will adjust the top constraint of the Level 3 interior walls to be tied to 
the new level. 

50. Switch to the Level 3 Floor Plan view and select all the interior walls. Adjust their 
Top Constraint to the new level: T.O. Masomy. 

51. Save your project. 


Try adjusting the view; click and drag on the ViewCube. 
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Exercise 5-2: 


Skylights 


This short exercise covers inserting skylights in your roof. The process is much like inserting 
windows. In fact, Revit lists the skylight types with the window types, so you use the Window 
tool to insert skylights into your project. Technically, a skylight is a roof hosted window. 


Inserting Skylights: 


You will place the skylights in an elevation view. 

1. Load project file ex5-l.rvt. 

2. Switch to the South elevation view. 

3. Select the Window tool and load the skylight family (skylightrfa) 
into the project (via the Toadfamily button on the Ribbon). 

Family 

4. Select Skylight: 24" x 27" from the Type Selectm\ 

You are now ready to place skylights in the roof. Revit will only look for roof elements when 
placing skylights, so you don’t have to worry about a skylight ending up in a wall. 


53 

Load 


5. Roughly place four skylights as shown in Figure 5-2.1. 
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FIGURE 5-2.1 South elevation. 

skylights 

added 
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6. Press Esc or click the Modify tool to cancel the Window tool. 

Next, you will want to align the skylights with each other. 

7. Switch to the West elevation view. 

8. Select one of the visible skylights. 

You should now have the skylight selected and see the temporary dimensions that allow you 
to adjust the exact location of the element. Occasionally, the dimension does not go to the 
point on the model that you are interested in referencing from. Revit allows you to adjust 
where those temporary dimensions point to. 

9. Click and drag the grip shown in Figure 5-2.2 (wait until it snaps) to the ridge of the 
main roof (Figure 5-2.3). 
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Click on the dimension text and 
change the text to 22'-8". 

NOTE: This mil adjust the position of 
the skylight relative to the roof. 

10. Select the other skylight 
on the west elevation and 
adjust it to match the one 
you just revised. 

11. Switch to the East 
elevation and repeat the 
above steps to adjust. 





FIGURE 5-2.3 West elevation: default 
dimension shown when selecting skylight. 



□ □ 




□ □ 



FIGURE 5-2.4 South elevation: 

with skylights added 


Your drawing should look similar to the one above. Notice that the skylight tag is right on 
top of the skylight You will adjust that next. 
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12. Zoom in on one of the skylights and click 
on the skylight tag (South view). 

13. You should see a symbol appear near the 
bottom of the tag; drag on this symbol to 
move the tag down (Figure 5-2.5). 

14. Position the skylight tag so the tag does not 
overlap the skylight (Figure 5-2.6). 

15. Adjust the other skylight tags; as you 
reposition these tags you may see a reference 
line appear indicating the symbol will 
automatically align with an adjacent symbol. 

Take a minute to look at your shaded 3D view and 
try changing the view so you can see through the 
skylight glass into the spaces below (Figure 5-2.7). 


> 
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Figure 5-2.5 Enlarged 
skylight detail 


16. Save as ex5-2.rvt. 



FIGURE 5-2.7 Shaded skylight view 
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Exercise 5-2: 


Roof Design Options (Style, Pitch and Overhang) _ 

In this lesson you will look at the various ways to use the R oof tool to draw the more 
common roof forms used in architecture today. 

Start a New Revit Project: 

You will start a new project for this lesson so you can quickly compare the results of using 
the Loof tool. 

1. Start a new project using the default.rte template. 

2. Switch to the North elevation view and rename the level named Level 2 to T.O. 
Masonry. This will be the reference point for your roof. Click Yes to rename 
corresponding views automatically. 

TIP: Just select the Level datum and click on the level 
datum’s text to rename. 

3. Switch to the Level 1 Floor Plan view. 


Drawing the Buildings: 

4. Set the Level 1 “Detail Level” to medium, so the 
material hatching is visible within the walls. 

TIP: Use the Lien’ Control Bar at the bottom. 

5. Using the Wall tool with the wall Type set to 

“Exterior - Brick on Mtl. Stud,” draw a 
40'-0" x 20'-0" building (Figure 5-3.1). 

FyI: The default Wall height is OK; it should be 20 '-0 ". 
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Be sure to draw the building 
within the elevation tags. 

TIP: You can draw the building 
in one step if you use the 
Rectangle option on the Ribbon, 
while using the Wall tool. 


5 


E> 


<□ 


Elevations tags — (4) are shown which 
correspond to the (4) elevation views 
listed in the Project Browser. 




FIGURE 5-3.1 Bldg, and Elev. tags 


You will copy the building so that you have a total four buildings. You will draw a different 
type of roof on each one. 

6. Drag a window around the walls to select them. Then use the Array command to set 
up four buildings 35 , -0 ,/ O.C. (Figure 5-3.2). See the A)ray Tip below. 

TIP: Zoom in and make 9 

sure the brick is on the 

exterior side of the wall. If 

not,you can select each wall 

and click its flip icon. 

Array TIP: Select the ~ 

first building, select Array, 

and then, just like the ^ ^ 

Copy command, define a 

copy 35'to the right; then L=^J I—i 

enter the number of copies. 




FIGURE 5-3.2 Four buildings 


7. Select all of the buildings and click Ungroup 
from the Ribbon. 


Ungroup 
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Hip Roof: 

The various roof forms are largely defined by the “Defines slope” setting. 
This is displayed in the Options Bar while the R oof tool is active. When a 
wall is selected and the “Defines slope” option is selected, the roof above 
that portion of wall slopes. You will see this more clearly in the examples 
below. 

8. Switch to the T.O. Masonry Floor Plan view. 

9. Select the Architecture ^ Build ^ Roof (down-arrow) ^ 

Roof by Footprint tool. 

10. Set the overhang to 2'-0" and make sure Defines slope is 
selected (checked) on the Options Bar. 


F 


Roof 


J 


vrootpnr 


r J Roof byFootprint 

LmJ 

a Roof by Extrusion 
□ Roof by Face 

Roof: Soffit 
v R• • f: Fascia 
' Gutter 


3 


Defines slope 


Overhang: 2' 0" 


I I Extend to wall core 


11. Select the four walls of the West building, clicking each 
wall one at a time. 

TIP: Make sureyou select towards the exterior side of the wall; notice 
the review line before clicking. 

12. Click Finish Edit Mode (i.e., the green check mark) on 
the R ibbon to finish the R oof tool. 

13. Click Yes to attach the roof to the walls. 

14. Switch to the South elevation (Figure 5-3.3). 




FIGURE 5-3.3 South elevation — Hip roof 


You will notice that the default wall height is much higher than what we ultimately want. 
However, when the roof is drawn at the correct elevation and you attach the walls to the 
roof, the walls automatically adjust to stop under the roof object. Additionally, if the roof is 
raised or lowered later, the walls will follow; you can try this in the South elevation view by 
simply using the Move tool. REMEMBER: You can make revisions in any view. 
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15. Switch to the 3D view using the icon on the Q.AT (Figure 5-3.4). 



You can change the “model graphics 
style” to Shading if you would like. 
Select the Visual Style icon on the 
l lew Control Bar at the bottom. 


FIGURE 5-3.4 3D view — hip roof 


Gable Roof: 


16. Switch back to the T.O. Masonry view (not the ceiling plan for this level). 

17. Select the Roof tool, and then Roof by Footprint. 

18. Set the overhang to 2'-0 ,/ and make sure Defines slope is selected (checked) on the 
Options Bar. 

19. Only select the two long (40 , -0 w ) walls. 

20. Uncheck the Defines slope option. 


21. Select the remaining two walls (Figure 5-3.5). 

22. Pick the green check mark on the Ribbon to finish the roof. 


23. Select Yes to attach the walls to the roof. 



24. Switch to the South elevation view (Figure 5-3.6). 
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FIGURE 5-3.5 Gable — plan view 



FIGURE 5-3.6 South elevation — gable roof 


25. Switch to the 3D view (Figure 5-3.7). 


Notice the wall extends up to conform to the underside of the roof on the gable ends. 

FYI: You may be ivondering why the roofs look odd in the floor plan view. If you remember, each lien’ has its own cut 
plane. T he cut plane happens to be lower than the highest part of the roof — thus, the roof is shoivn cut at the cut 
plane. If you go to Properties Palette View Range (while nothing is selected) and then adjust the cut plane to be 
higher than the highest point of the roof, then you nill see the ridge line. 
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FIGURE 5-3.7 3D view — gable roof 


Shed Roof: 

26. Switch back to the T.O. Masonry view. 

27. Select the Roof tool, and then Roof by Footprint. 

28. Check Defines slope on the Options Bar. 

29. Set the overhang to 2'-0" on the Options Bar. 

30. Select the East wall (40 , -0 ,/ wall, right-hand side). 

31. Uncheck Defines slope in the Options Bar. 

32. Select the remaining three walls (Figure 5-3.8). 

FIGURE 5-3.8 Selected walls 
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33. Set the Slope, or roof pitch, to 3/12 (Figure 5-3.9) 
on the Properties Palette. 

34. Click Apply on the Properties Palette. 

35. Pick the green check mark on the Ribbon to finish 
the roof. 

36. Select Yes to attach the walls to the roof. 



Properties 
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Roofs (1) 

* h§ Edit Type 

Constraints 


Base Level 
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Dimensions 
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Apply 


Figure 5-3.9 
Properties for Roof tool 


FYI: You can aho change the slope of the roof by changing the Slope Control text (see Figure 5-3.8);just select the 
text and type a new number. 

TIP: You can use the Control Arrows, while the roof line is still selected, to flip the orientation of the roof overhang if 
you accidentally selected the nrong side of the ivall and the overhang is on the inside of the building. 


37. Switch to the South elevation view (Figure 5-3.10). 



FIGURE 5-3.10 South elevation — shed roof 
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38. Switch to the Default 3D view (Figure 5-3.11). 



Once the roof is drawn, you can easily change the roofs overhang. You will try this on the 
shed roof. You will also make the roof slope in the opposite direction. 


39. 

40. 

41. 

42. 

43. 


In T.O. Masonry view. Select Modify from the Ribbon, and then select the shed 
roof. 


Click Edit Footprint from the Ribbon. 

Click on the East roof sketch-line to select it. 

Uncheck Defines slope from the Options Bar. 

Now select the West roofline and check Defines slope 


\A 

Edit 

Footprint 


If you were to select the green check mark now, the shed roof would be sloping in the 
opposite direction. But, before you do that, you will adjust the roof overhang at the high 
side. 


44. Click on the East roofline again, to select it. 
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45. Change the overhang to 6'-0" in the Options Bar. 
Changing the overhang only affects the selected roofline. 


46. Select the green check mark. 

47. Switch to the South view to see the change (Figure 5-3.12). 

Thus you can see it is easier to edit an object than to delete it and 
start over. Just remember you have to be in sketch mode (i.e.. Edit 
Sketch ) to make changes to the roof. Also, when a sketch line is 
selected, its properties are displayed in the Properties Palette. That 
concludes the shed roof example. 



Figure 5-3.12 South 
elevation — shed roof 
(revised) 


Flat Roof: 

48. Switch back to the T.O. Masonry Floor Plan view. 

49. Select Architecture ^ Roof ^ Roof by Footprint. 

50. Set the overhang to 2'-0 ,/ and make sure Defines slope is not selected (i.e., un¬ 
checked) in the Options Bar. 

51. Select all four walls. 

52. Pick the green check mark. 

53. Select Yes to attach the walls to the roof. 



54. Switch to the South elevation view (Figure 5-3.13). 
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Reference material: Roof position relative to wall 

The remaining pages in this chapter are for reference only and do not need to be done to 
your model. You are encouraged to study this information so you become more familiar 
with how the RooftooX works. 

The following examples use a brick and concrete wall example. The image below shows the 
Structure properties for said wall type. Notice the only item within the Cot'e Boundary section is 
the Masonry — Concrete Block (i.e., CMU) which is 7 5 / s" thick (nominally 8"). Keep this in mind 
as you read through the remaining material. 


Edit Assembly 

Family: Basic Wall 

Tyne: E>teri*r - Irickpn CMU 

Total thickress: T 71/2’ Sample Height: 20' I 

RttiisLci ice (It); 31.6226 0 Tl s °F)/BTTJ 

Thermal Macs: 21.03*1 nj/^F 
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Modify Vertical Structure {Section Preview wily) 

Modify j j Merge Regions Sweeps 

Assign Levers | Split Region Reveals 

| << Preview | | OK Cance Help 


The following examples will show you how to control the position of the roof system 
relative to the wall below, both vertically and horizontally. The roof properties that dictate its 
position basically involve relationships between three things: the Level Datum, the exterior 
Wall System and the bottom edge of the Roof System. There are several other properties 
(e.g., pitch, construction, fascia, etc.) related to the roof that will not be mentioned at the 
moment so the reader may focus on a few basic principles. 
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The examples on this page show a sloped roof sketched with Extend into wall (to conj enabled 
and the Overhang set to 2 , -0 ,/ . Because Extend into wall (to con) was selected, the bottom edge 
of the roof is positioned relative to the Cm Boundary of the exterior wall rather than the 
finished face of the wall. See the discussion about the wall’s Cm Boundary on the previous 
page. 



Revit Roof Properties under Consideration: 

Extend Into Wall: This option was checked on the Options Bar while sketching the roof. 

(To Core) 

Rafter Or Truss: This option is an Instance Parameter of the roof object; the example on 

the above left is set to Raft a' and the other is set to Truss. 

NOTE: The Extend into Wall (to core) option affects the relative relationship 
between the ivall and the roof, as you mil see by comparing this example with the one on 
the nextpage. 


Base Level: Set to Level 2: By associating various objects to a level, it is possible 

to adjust the floor elevation (i.e.. Level Datum ) and have doors, 
windows, floors, furniture, roofs, etc., all move vertically with that 

level. 


Base Offset: Set to 0'-0". This can be a positive or negative number which will be 

From Level maintained even if the level moves. 
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The examples on this page show a sloped roof sketched with Extend into wall (to con) NOT 
enabled and the Overhang set to 2 , -0 ,/ . Notice that the roof overhang is derived from the 
exterior face of the wall (compared to the Core Boundary face on the previous example when 
Extend into wall was enabled). 



Revit Roof Properties under Consideration: 

Extend Into Wall: This option was NOT checked on the (Options Barwhile sketching the 
(To Core) roof. 


Rafter Or Truss: This option is an Instance Parameter of the roof object; the example on 

the above left is set to Ra/Zcr and the other is set to Truss. 

NOTE: The Extend into wall (to core) option affects the relative relationship 
between the wall and the roof, as you will see by comparing this example with the one on 
the previous page. 

Base Level: Set to Eevel 2. By associating various objects to a level, it is possible 

to adjust the floor elevation (i.e., Eevel Datum ) and have doors, 
windows, floors, furniture, roofs, etc., all move vertically with that 

level. 


Base Offset: Set to O'-O". This can be a positive or negative number which will be 

From Level maintained even if the level moves. 
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As you can see from the previous examples, you would most often want to have Extend to 
wall (to conj selected while sketching a roof because it would not typically make sense to 
position the roof based on the outside face of brick or the inside face of gypsum board, for 
commercial construction. 

Even though you may prefer to have Extend to 
wall (to core) selected, you might like to have a 
2 , -0 ,/ overhang relative to the face of the brick 
rather than the exterior face of concrete 
block. This can be accomplished in one of 
two ways: 

(A) You can modify the overhang, while 
sketching the roof, to include the 
wall thickness that occurs between 
the face of wall and face of core: 

2'-0" + 9Vs" = 2'-9Vs". See the 
image to the right. 

(B) The second option is to manually 
edit the sketch lines. You can add 
dimensions while in Sketch mode, 
select the sketch line to move, and 
then edit the dimension. The 
dimension can also be Locked to 
maintain the roof edge position 
relative to the wall. When you finish 
the sketch the dimensions are 
hidden. 


Energy Truss: 

In addition to controlling the roof overhang, you might also want to control the roof 
properties to accommodate an energy truss with what is called an energy heal, which allows for 
more insulation to occur directly above the exterior wall). 

To do this you would use the Extend into wall (to core) + Truss option described above and 
then set the Base Offset from Level to I'd)" (for a l'-O" energy heal). See the image and the 
Properties Palette shown on the next page. 
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L evel 2 £_ \ 

10 '- 0 " 9 


Ref 
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2 '- 9 5 / 8 " 



Wall 

Core 


✓ 
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Properties 

a 

■ Basic Roof 


‘ - Generic - 12 


Roofs 

- Qj Edit Type 

Constraints 

ft « 

Base Level 

Level 2 

Room Bounding 

m 

Related tc Mass 


Base Offset Fr*m Level 

: : 

Cutoff Level 

None 

Cutoff Offset 

1 1 

Construction 

ft 

Rafter Cut 

Plumb Cut 

Fascia Depth 

• ’ 0 " 

Rafter »r Truss 

Truss 


Many other properties and techniques exist which one 
can use to develop the roof for a project, things like 
the R after Cut and Fascia Depth which control the fascia 
design. Also, you can apply a sweep to a roof edge to 
add a lx fascia board around the building. These are 
intermediate to advanced concepts and will not be 
covered here. 

This concludes the study of the R oof tool! 
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Self-Exam: 

The following questions can be used as away to check your knowledge of this lesson. The 
answers can be found at the bottom of this page. 


1. You don’t have to click Finish Roof when you are done defining a roof. (T/F) 

2. The wall below the roof automatically conforms to the underside of the roof when 
you join the walls to the roof. (T/F) 

3. The roof overhang setting is available from the Options Bar. (T/F) 

4. To create a gable roof on a building with 4 walls, two of the walls should not have 

the_option checked. 

5. Is it possible to change the reference point for a temporary dimension that is 
displayed while an object is selected? (Y/N) 


Review Questions: 

The following questions may be assigned by your instructor as a way to assess your 
knowledge of this section. Your instructor has the answers to the review questions. 

1. When creating a roof using the “roof by footprint ’ option, you need to create a closed 
perimeter. (T/F) 

2. Can the “Defines SlopP setting be changed after the roof is “finished?” (Y/N) 

3. Skylights need to be rotated to align with the plane (pitch) of the roof. (T/F) 

4. Skylights automatically make the glass transparent in shaded views. (T/F) 

5. While using the Roof tool, you can use the_tool from the Ribbon to 

fill in the missing segments to close the perimeter. 

6. You use the_parameter to adjust the vertical position of 

the roof relative to the current working plane (view). 

7. While using the Roof tool, you need to select the_tool from the QAT 

before you can select a roofline for modification. 

8. You need to use the_to flip the roofline when you pick the 

wrong side of the wall and the overhang is shown on the inside. 


Self-Exam Answers: 

1 - F, 2 — T, 3 — T, 4 - defines slope, 5 — Y 
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Lesson 6 

Office Building: FLOOR SYSTEMS and REFLECTED 
CEILING PLANS:: 

In this lesson you will learn to create floor structures and reflected ceiling plans. 

Even though you currently have floor levels defined, you do not have an object that 
represents the mass of the floor systems. You will add floor systems with holes for stairs, 
elevators, and the atrium. 

Ceiling systems allow you to specify the ceiling material by room and the height above the 
floor. Once the ceiling has been added it will show up in section views (sections are created 
later in this book). 


Exercise 6-1: 


Floor Systems 


Similar to other Revit elements, you can select from a few pre-defined system families. You 
can also create new types. 

Level 1, Slab on Grade: 

Sketching floors is a lot like sketching roofs (Lesson 5); you can select walls to define the 
perimeter and draw lines to fill in the blanks and add holes (cut-outs) in the floor element. 

1. Open ex5-2.rvt and Save As ex6-l.rvt. 

2. Switch to the Level 1 floor plan view. 

3. Select Architecture ^ Build ^ Floor (chim-arroa) Floor. 

4. Click Edit Type on the Properties Palette. 

5. Select type Generic — 12" from the Type drop-down list at the top. 

6. Click Duplicate to start a new floor 
type. 

7. Type 6" Slab on Grade, then OK. 

8. Click the Edit button next to the 
Stmctw'e Parameter. 
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9. Change the material for the structure layer shown to Concrete: cast-in-place 
concrete, and change the thickness to 6". 

10. Next you will add carpet on top of the slab. Click Insert and use the Up/Down 
buttons to position the Layer correctly (Figure 6-6.1). 

11. Add another layer: 

a. Function-. Finish 1 [4] 

b. Material: Carpet (1) 

c. Thickness: 1/4 W 

6 - 1 . 1 ) 

12. Click OK to close the open dialog 
boxes. 


13. Select all the exterior walls on Level 1; 
this should include the curtain wall at 
the atrium and the stair shafts (Figure 
6-1.3). 

TIP: Select the interior side of the wall;you can 
use the control arroivs if needed. 

14. Click the green check mark. 

FIGURE 6-1.1 New Floor System 



Edit Assembly 


Family: 

Type: 

Tetol thickness: 
Resistance (R): 
Thermal Mass: 
Layers 


Floor 

6' Slab on Grade 
O' £ 1/4’ (Default) 
0.0900 (h-ft 3 -*F)/tTU 
0.0000 ■TIJ/'F 



Function 

Material 

Thickness 

... Structural 

Wra P ! | Material 

Variable 

1 

Finish 1 [4 

Carpet (1) 

O' o:/4‘ 

Dip. 

B 

2 

Core Bound 

LayersAbov 

0* 0- 

. 


3 

Structure 

< Uy t ateg 

<r fc 

. _ P 

n 

4 

Core Bound 

Layers B elo 

0* O’ 










You will most likely get an error message. This is because the main exterior walls extend into 
the atrium (past the curtain wall). Because this is not a perfect comer (and it does not need 
to be), you can trim the “edge of slab” lines while in sketch mode to create a true comer, i.e., 
a closed line for the floor (Figure 6-1.2). 

15. (Ifyou did not get an errvr, 

18.) 

16. Use the Trim tool; select 
the two lines leading to 
the comer that needs to 
be trimmed. Do this for 

II both sides of the atrium 
(Figure 6-1.3). 

7 FIGURE 6-1.2 Floor error message 


skip ahead to Step 

Click Continue. 


Autodesk Revit 2114 
Err*r - canntt be ignored 

Lines cann*t intersect each •ther. The highlighted lines currently intersect. 


Sh*w M*re Inf* [ Expand >> 

$uit sketching Continue 
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17. Click the green check mark. 



You now have a floor at the first level. You should see a stipple pattern representing the 
floor area. You would most likely want to turn that pattern off for a floor plan. You will do 
that next. 


18. Click Modify on the Ribbon to unselect the 
new floor. 

19. Select Edit, next to the 'Visibility parameter in 
the Properties Palette (Figure 6-1.4). 

TIP: Type W to skip Steps 19 and 20! 

20. In the Visibility Graphic Overrides dialog, click 
the “cell” at the intersection of Floors (row) 
and Surface / Patterns (column); select 
Override (Figure 6-1.5). 

21. Uncheck Visible. 


22. Click OK to close the dialogs. 

The stipple pattern is no longer visible. 

FIGURE 6-1.4 Level 1 view properties 
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- 
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Graphics 

A 

*■ 
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— 
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Edit.A 
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Background 


Color Scheme 
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Visibility/Graphic Overrides for Flow Plan: Level 1 


Model Categories Annotation Categories Analytical Model Categories Imported Categories Filters 
I?] Show medel categories in this view 

Filter list: <multiple> » _ 


If a category is unchecked, it will not be visible. 
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Oy Vtew 


rBvv.t«. i 


By View 

□ 

By View 

□ 

By View 

i □ 

By View 


Expand All 


Override Host Layers 
IQ Cut Line Styles 
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Figure 6-1.5 View Visibility 


Levels 2 and 3, Cone. + Metal Deck + Bar Joists: 

Edit Assembly 1^"*-**^ 

23. Switch to Level 2 view. |-;- 

Famly: Fleor 

Type: Steel Bar J*ist 14’ - Carpet«n Concrete 

Total thickness: f 6 1/4 (iefaulti 

Next you need to load a profile to properly 

J L l l J Thermal Mass: 3.1022 mj/*F 

define the upper floors. Layers 

Function j Mulrtml | Thickness | Wraps | |^"i"* * 

24. Use the Load Family tool to load the t Fmish?t ?.! r »'p"c; 

" l Lore Bounder l«ycr v Above Wra 0* 0* 

following: Profiles\Metal Deck\ Form A 

Deck Non-Composite. If prompted, s..,. . 

1 17 r ft fore RoorwUr layer* Relnuv Wrap 0‘ 0* 

select overwrite. 

25. Activate the Floor tool and create a 

r\ , lC'-iw r • j Structual Dedc.Pr*perties 

new floor type named: steel Bar Joist 

14 — Carpet on Concrete.- 

TIP: Use a similarfloor type as a starting Figure 6-1.6 Floor system - edit structure 

point (duplicate) ivhen creating neii’ floor types. 

26. Adjust/add the layers shown in Figure 6-1.6. 

a. Be sure to set the Stmctw'al Deck Properties correctly near the bottom of the Edit 
Assembly dialog. Select the 1 1/2" deck; this will appear in sections. 


Famly: 

Type: 

Total thickness: 
Resistance {RJ 
Thermal Mass: 
Layers 


Floor 

Steel Bar Joist 14’-Carpet on Concrete 
1’ 6 1/4' (iefalJlt) 
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3,1022 mj/"F 
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Carpet (1) 

0 0 1/4- . 



Lore Bound* loycr v Above Ww 0* 0* 
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iKL 


Insert 
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Up 
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Deck Profile Deck Usage 
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NOTE:ln an actualprojectyou might not want to include the finishes, sych as VCT and Carpet. These 
can be added seperately to better control their locations. 
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Creating the second and third floors will be a little more involved than was the first floor. 
This is because the upper floors require several openings. For example, you need to define 
the openings for the elevator, the stair shafts and the atrium space. Revit makes the process 
very simple however. 

You should still be in the Floor tool. 

27. On the Options Bar, check “Extend into wall (to core).” 

FYI: The “Extend into wall (to core)” option will extend the slab to your CMU (CMU is the core in our 
example), and go under the furring. Depending on the design, the floor may extend to the exteriorface of the 
CMU, alloning the CMU to bear on the floor slab at each level. In this exercise you will select the interior side. 


28. Select the exterior walls indicated in Figure 6-1.7. 

REMEMBER: To select the interior side of the wall, use the control arrows if needed. 



Next you will define the portion of floor that extends into the stair shaft to be the landing at 
this level. You will need to use the Line tool and the Trim tools to define this area. 


29. Click on the Line tool from the Draw panel on the R ibbon. 
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30. Zoom In to the West stair shaft. 

31. Draw a horizontal line defining the edge of the landing; use Revit’s snaps to 
accurately pick the top riser as shown in Figure 6-1.8. 



FIGURE 6-1.8 Level 2 — West stair 



Figure 6-1.9 Level 2 - 
West stair trim lines 


32. Select the Trim tool and trim the three lines referenced in Figure 6-1.9. 



33. Repeat these steps for the East stair shaft. 

34. Next you will pick the four walls at the elevator shaft, 
selecting the shaft side of the wall; be sure to use the 
Pick Walls feature from the Draw panel on the Ribbon. 


i CD D n ,t?E - 
Draw 
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You are now ready to define the edge of the slab at the atrium. 

35. Use the Line tool (from the Draw panel) to draw the edge of slab in the atrium 
(5 lines) as shown in Figure 6-1.10. 
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36. Click the green check mark to 

finish the floor. 



37. Click Yes to the prompt 

“ Wouldyou like the walls that go up 
to this floor’s level to attach to its 
bottom?” 


Would you like walls that go up to this floor's 
level to attach to its bottom? 


Yes No 


38. Click Yes for the prompt to 
j oin the walls that overlap the 
floor system (Figure 6-1.11). 



FIGURE 6-1.11 Finish floor prompts 


39. Change Level 2’s Visibility to turn off the floor pattern. 

That completes the Level 2 floor system. Next you will copy the floor you just created to 
Level 3. You could switch to Level 3 and manually draw a floor following the same steps as 
for Level 2; however, because the two floors are identical, it would be faster to copy it. 

40. Select the Level 2 floor element you just created and select Modify Floors 

Clipboard Copy from the Ribbon. 


TIP: Selecting elements that overlap , like the exterior walls and the edge of slab floor system), may require the use of 
the TAB key. The only way to select a floor element is by picking its edge. Revit temporarily highlights elements when 
you move your cursor over them. But, because the floor edge may not have an “exposed” edge to select (eg., like we have 
in the atrium area),you will have to toggle through your selection options for your current cursor location. With the 
cursor positioned over the edge of the floor probably with an exterior wall highlighted), press the TAB key to toggle 
through the available options. A. tooltip will display the elements; when you see floor floor-name, click the mouse to select 
it. 


41. Switch to Level 3. 

42. Select Modify Clipboard Paste (down arrow) -^Aligned to Current View. 

43. Change Level 3’s Visibility to turn off the floor pattern. 
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Explore your work by looking at the model in 3D (Figure 6-1.12). 

Notice again how Revit automatically applies colors and patterns to surfaces to help you 
(and your client) better visualize your design with minimal effort. These colors and materials 
relate to the materials applied to each element. You will learn more about this in the 
rendering chapter. 

44. Save your project as ex6-l.rvt. 



FIGURE 6-1.12 3D view with floors 
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Exercise 6-2: 


Ceiling Systems (Susp. ACT and Gypsum Board) 


This lesson will explore Revit’s tools for drawing reflected ceiling plans. This will include 
drawing different types of ceiling systems. 

Suspended Acoustical Ceiling Tile System: 

1. Open ex6-l .rvt and Save As ex6-2.rvt. 

2. Switch to the Level 1 ceiling plan view, from the Project Browser'. 



Notice the doors and windows are 
automatically turned off in the 
ceiling plan views. The ceiling plan 
views have a cutting plane similar to 
floor plans. You can see this setting 
by selecting Edit, next to View 
Range in the Properties Palette. 

The default value is 7'-6". You 
might increase this if, for example, 
you had 10'-0" ceilings and 8'-0' / 
high doors. Otherwise, the doors 
would show because the l'-6" 
cutting plane is below the door 
height (Figure 6-2.1). 


View Range 


Primary Range 


Top: 

Levei Ab*ve (Level 2) ▼ 

Offset: 

O' 0’ 

Cut plane: 

Associated Leve (Level 1) ▼ 

Offset: 

7 i’ 

bottom: 

! Associated Leve (Level 1) ▼ 

Offset: 

| / b” 

View Depth 




Level: 

| Levei Above (Level 2) ▼ 

Offset: 

O' O' 


OK Cancel Apply Help 


FIGURE 6-2.1 Properties: View Range settings 
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3. Select Architecture ^ Build ^ Ceiling. 

You have 4 ceiling types (by default) to select from (Figure 6-2.2). 



Ceiling 


4. Select Compound Ceiling: 2 / x4 / ACT System from 
the Type Selector. 

Next you will change the ceiling height. The default setting 
is 8'-0" above the current level. You will change the ceiling 
height to 9'-0" to make the large open office areas feel 
more spacious. This setting can be changed on a room by 
room basis. 

5. Set the Height OffsetFrom Hevel setting to 9'-0" in 
the Properties Palette (Figure 6-2.3). 

You are now ready to place ceiling grids. This process 
can not get much easier, especially compared to 
traditional CLAD programs. 

6. Move your cursor anywhere within the large open 
office area in the West side of the building. You 
should see the perimeter of the room highlighted. 

7. Pick within the large room; Revit places a grid in the 
room (Figure 6-2.4). 


PiupeiLie 


Com p*und Ceiling 
2’ x 4' ACT System 


Ba sic Ceiling 
Generic 
Compound Ceiling 
— 2’ x 2' ACT System 


2‘ x 4' ACT System 


=>GWB on MIL Stud 




Comments 

Mark 


FIGURE 6-2.2 Type Selector 


Properties 

in 

Compound Ceiling 


2' x 4' ACT System 

I Ceilings (1) 

- I ty Edit Type 

Constraints 

A 

| Level i Level 1 

Height Offset From Level ]9' 0" _ 

_. 1 

Room Bounding |[^| ' 


Dimensions 


Slope 

--i. Bl . d 


FIGURE 6-2.3 Properties Palette 


You now have a 2x4 
ceiling grid at 9'-0" above 
the floor (Level 1 in this 
case). 



FIGURE 6-2.4 Level 1: Ceiling 
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When you place a ceiling grid, Revit centers the grid in the room. The general rule-of-thumb 
is you should try to avoid reducing the tile size by more than half at its perimeter. You can 
see in Figure 6-2.4 that the East and West sides look okay. However, the North and South 
sides are small slivers. You will adjust this next. 

8. Select Modify from the Ribbon. 

9. Select the ceiling grid (only one line in the ceiling grid will be highlighted). 

10. Use the Move tool to move the grid 24* to the North (Figure 6-2.5). 

11. Place ceiling grids as shown in Figure 6-2.5. 

a. Be sure to adjust the ceiling heights shown. 

b. Adjust the grids to avoid small tiles at the perimeter'. 
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FIGURE 6-2.5 Level 1: Ceiling Grids 


Modifying the Suspended Acoustical Ceiling Tile System: 

Making modifications to the grid is relatively easy. Next, you will adjust the ceiling height 
and rotate the grid. 

12. Zoom in to the room in the upper right comer on Ijcvel 1. 

13. Change the height to 8'-6" in the Properties Palette, and then click Apply. 

14. With the grid still selected, pick Compound Ceiling: 2'n2' ACT System from the Type 
Selector on the Properties Palette. 
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15. Again, with the grid still selected, use the R otate tool to rotate the grid 45 degrees. 

o 

TIP: When using the Rotate tool you need to pick tn<o points. The first point is your reference line. The second 
point is the number of degpees off that reference line. In this example, try pickingyourfirst point to the right as a 
horizontal line. Then move the cursor counter-clocknise until 45 degrees is displayed. You can also type the angle 
instead ofpicking a second point. 


16. Your drawing should look similar to Figure 6-2.6. 



FIGURE 6-2.6 Level 1: Modified Ceiling 


The image below shows a camera view, looking South, of the large open office area, showing 
the ceiling. You will learn how to create camera views later in the text. 
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Next, you will look at drawing gypsum board (or drywall) ceiling systems. The process is 
identical to placing the grid system. Additionally, you will create a new ceiling type. 


Gypsum Board Ceiling System: 

You will create a new ceiling type for a gypsum board ceiling. To better identify the areas 
that have a gypsum board ceiling, you will set the ceiling type to have a stipple pattern. This 
will provide a nice graphical representation for the gypsum board ceiling areas. 

17. From the Manage tab, select Materials. 

This is the list of materials you selectfrom when assigning a material to each layer in a wall system, 
etc. 


TIP: Change the In Document Materials view to a list via the icon pointed out. 

18. Select Gypsum Wall Board, right-click on it and select Duplicate and then enter the 
name: Gypsum Ceiling Board. 

19. In the Surface Pattern area, pick the down-arrow and select Gypsum-Plaster from the 
list, and then click OK (Figure 6-2.7). 


- Gypsum Wall Baard(l) 


Si 


^ I Identity Graphics Appearance (T) 


Project Materials; All 
Name 


Bis- 


GFRC - Glass Fiber Reinforced Concrete 

GFRG - Glass Fiber Reinfarced Gypsum 
Glass 

Glazing - Curtain Wall Glazing 
Glaring - Window Glazing 


r Shading 

Use Render Appearance 

Colo* 

Transparency | | 

r Surface Pattern 

Pattern Gypsum-Plaster 


Gypsum Ceiling Board 
Gypsum Well Board 

Insulation / Thermal Barriers - Batt insulation 

Insulation/Thermal Barriers - ElF...teriorInsulation and Fir 

Insulati an /Thermal Barriers - Reflective heat barrier 
Insulation / Thermal Barriers - Rigid insulatian 
Insulation /Thermal Barriers - Semi-rigid insulation 
Laminate - Ivary, Matte 



EJ-G-H 


« 


FIGURE 6-2.7 Materials dialog 


Click here to select 
pattern 


I <* 
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The Surface Pattern setting is what will add the stipple pattern to the gypsum board ceiling 
areas. With this set to none, the ceiling has no pattern (like the basic ceiling type). 


Thus, if you wanted Carpet 1 finish to never have the stipple hatch pattern, you could 
change the surface pattern to none via the Materials dialog and not have to change each 
view’s visibility override. 


20. Select Architecture ^ Build ^ Ceiling. 

21. Click Edit Type on the Properties Palette. 

22. Set the Type drop-down to GWB on Mtl. Stud. 

FYI: You are selecting this because it is similar to the ceilingyou mil be creating. 

23. Click Duplicate and type Gypsum Ceiling Board for the name. 


24. Select Edit next to the Structure parameter. 


25. Set the values as follows (Figure 6-2.8): 

a. IV 2 " Mtl. Stud 

b. 3 A" Mtl. Stud 

c. Gypsum Ceiling Board 

(This is the material you created in Step 18.) 


26. Click OK two times. 

FYI: The ceiling assembly you just created represents a 
typical suspended gypsum board ceiling system. The 
Metal Studs are perpendicular to each other and 
suspended by nires, similar to an ACT (acoustical 
ceiling tile) system. You are non’ ready to drain a 
gypsum board ceiling. 

27. Make sure Gypsum Ceiling 

Board is selected in the Type 
Selector on the Properties Palette. 

28. Set the ceiling height 

to 8'-0". 


Edit Assembly 


1 m£2Jl 


Family: Compound Ceiling 

Type: Gypsum Ceiling Board 

Total thickness: O' 27/8’ 

Resistance (R): 0.1387 (h-ft 2 -"F)/STU 

Thermal Mass: 0.71761^11/^ 


Layers 



Function 

Material 

Thickness 

Wraps | 

1 

Core Boundary 

Layers Above Wrap 

0* 0" 


2 

Structure [1] 

Metal - Stud Layer 

0‘ 0 3/4* 


3 

Structure (1] 

Metal - Stud Layer 

0* 11/2’ 


4 

V 

Core Boundary 

Layers Below Wrap 

O' 0" 


Finish 2 (5] 

Gypsum Ceiling Board 

O' 0 5/8" 








Insert Delete Up Down 


<< Preview 


QIC | [ Cancel | | Help 


FIGURE 6-2.8 New ceiling — Edit assembly 
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29. Pick the two bathrooms on Level 1; which are the two rooms North of the elevator 
(Figure 6-2.9). 



Figure 6-2.9 Gyp. Bd. Ceiling 


You now have a gypsum board ceiling at 8'-0" above the finished floor in the toilet rooms. 

Sketching a Ceiling: 

Next, you will draw a ceiling in the atrium area. However, you cannot simply pick the room 
to place the ceiling because of the opening in the floor. You will need to sketch the ceiling 
just like you sketched the floor system in the previous exercise. First, you will need to draw a 
bulkhead at the edge of the second floor slab. A bulkhead is a portion of wall that hangs 
from the floor above and creates a closed perimeter for a ceiling system to tie into. 

30. While still in the Level 1 Reflected Ceiling Plan view, select the Wall tool. 
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31. Set the wall properties to: 

Interior - 4 7/8" Partition (1-hr) and 

the Base Offset to 9' -6". ( This will put the 
bottom of the wall to 9 '-6 "above the current 
floor level, Bevel 1 in this case.) (Figure 6- 
2 . 10 ) 

32. Set the Top Constraint to: 

Up to level: Level 2 (Figure 6-2.10). 

TIP: The next time you draw a ivallyou nill have to 
change the Base Offset back to 0 '-0 "oryour wall will 
be 9 '-6 "off the floor. 


33. Draw the bulkhead; make sure you 
snap to the edge of the slab. Also, make 
sure the wall is under the floor system, 
not out in the opening. Do this by 
drawing the wall either from right to 
left or left to right depending on how 
you have the Cocation Tine set (Figure 
6 - 2 . 11 ). 


Properties 


. Basic Wall 

Interior - 4 7/0“ Partition (1-hr) 


New Walls 


03 Edit Type 


C nnstraints 
Location Line 
Base Constraint 
Base Offset 

Base is Attached 


i Finish Face: Exterior 
i Level 1 




!□ 


Base Extension Distance ; O' 0 

Top Constraint Up to level: Level 2 


Unconnected Height 

0 6 . '.-. 

T op Offset 

O' 0" 

Top is Attached 

n 

Top Extension Distance 

r r 

Ro»m Bounding 

0 

Related to Mass 

n 

Structural 

$ 

Structu ral 

□ 

Enable Analytical Model 

n 

Structural Usage 

Non-bearing 


Dimensions 

Area 

Properties help 


Apply 


FIGURE 6-2.10 Bulkhead (wall) properties 



Dashed line added to 
indicate edge of slab 
location. 



FIGURE 6-2.11 Bulkhead drawn 
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34. Select the Ceiling tool and then click Sketch Ceiling from the Ribbon. 



Sketch 

Ceiling 


35. Use the Pick Walls, Line, and Trim tools to sketch a line at the perimeter of the 
ceiling area as shown in Figure 6-2.12. You will also need to sketch a line around 
the toilet/elevator area to define the area within the larger area that will not receive 
the ceiling pattern: 2'x2' ACT ceiling, with the ceiling height set to 9'-6". 

36. Click the green check mark and save project as ex6-2.rvt. 



FIGURE 6-2.12 Atrium Ceiling 
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Exercise 6-3: 


Placing Fixtures (Lights and Diffusers) _ 

In this exercise, you will learn to load and place light and mechanical fixtures in your 
reflected ceiling plans. 

Loading Families: 

Before placing fixtures, you need to load them into your project. 

1. Select Architecture Build Component from the Ribbon. 

2. Select Load Family on the Ribbon (Figure 6-3.1). 



FIGURE 6-3.1 Component 
tool active; Ribbon 


Double-click the iughling\ /I i'chitectmai\Internal folder, and then double-click Troffer 
Light- 2x4 Parabolic.rfa (Figure 6-3.2). 


Load Family 


irr.ernal 



- 

Name 

Date modified 

Type 

- 

B Pendant Light - Linear - 2 Lamp,rfa 

2/1/2013 3:50 PM 

Revit Fa mi 


B Sconce Light - Flat Round.rfa 

2/1/2013 3:50 PM 

Revit Fami 


B Sionce Light - Sphere.rfa 

2/1/2013 3:50 PM 

Revit Fami 


B Sronce Light - Uplight.rfa 

2/1/2013 3:50 PM 

Revit Fami 


B Sa«t Light - Exterior,rfa 

2/1/2013 3:50 PM 

Revit Fami 


B^'udio Light.rfa 

2/1/2013 3:49 PM 

Revit Fami 


B^able Lamp - Arm Extension.rfa 

2/1/2013 3:50 PM 

Revit Fami 


BTable Lamp - Hemispheric.rfa 

2/1/2013 3:50 PM 

Revit Fami 


B"Table Lamp - Standard.rfa 

2/1/2013 3:50 PM 

Revit Fami 


EiTroffer Light - 2x2 Parabolic.rfa 

2/1/2013 3:50 PM 

Revit Fami 


Buffer Light - 2x4 Parabolic.rfa 

2/1/2113 3:50 PM 

Revit Fami 


Buffer Light - Lens.rfa 

2/1/2013 3:50 PM 

Revit Fami 


B^plight - Strip.rfa 

2/1/2013 3:50 PM 

Revit Fami 


Bwall Lamp - Iracket.rfa 

2/1/2013 3:50 PM 

Revit Fami 

J 



Troffer Light - Parabtlt.rfa 

▼ 

Ail Supported Files (Trfa, *.adsk) 

H 
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Before placing the light fixture you will load the other families first. 

4. Select Load Family again, browse to the Mechanual\Architecturai\Air-Side 
Components\Air Terminals folder. 

5. Select Square Supply Diffuser and Square Return Register (you can select both 
while holding the Ctrl key) and then Open. 

TIP: You can hold the Ctrl key to select and load multiple components at once. 


Placing Families: 

You are now ready to place the elements in your ceiling plans. 

6. With Component still selected from the Ribbon, pick Troller Uoht — 2 x 4 / Parabolic: 

2'x4' (2 Lamp) - 277V from the Type Selector. 

7. On Level 1 RCP, place fixtures as shown in Figure 6-3.3. 
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TIP: You can use array to quickly place several lights. 

You may have to use the Move command (or better, the Align tool) to move the fixture so it 
fits perfectly in the ACT grid. 

8. Now place another 

2x4 light fixture as 
shown in Figure 6-3.4. 

Notice the fixture does not 
automatically orientate itself with 
the ceiling grid. There may be an 
occasion when you want this. 

Also, notice the light fixture hides 
a portion of the ceiling grid. This 
is nice because the grid does not 
extend through a light fixture. 


TIP: You may press the Space bar 
while placing the light fixture to rotate 
it. 


9. Use Rotate and Move to 

rotate the fixture to align _ „ „ . „ „„ , ... 

6 FIGURE 6-3.4 RCP; lights added 

with the grid (Figure 6- 
3.5). 

10. Once you have one fixture rotated, it is easier to use the Copy tool and the snaps to 
add rotated light fixtures. Copy the light fixture to match the layout in Figure 6-3.5. 

TIP: You can check “multiple'’’’ on the Options Bar to quickly copy several lights at once. 

11. Select Square Supply Diffuser: 24 ,/ x24 ,/ from the Type Selector'. 

12. Place the diffusers as shown in Figure 6-3.6. 

13. Select Square Return Register: 24 ,/ x24 ,/ from the Type Selector'. 

14. Place the registers as shown in Figure 6-3.6. 

15. Save your project as ex6-3.rvt. 


L_ 



_ 

_ 

_ 

_ 

_ 

u 
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Type Parameters 


Photometric* 


Cancel 
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Reflected Ceiling Plan Symbols: 

Revit provides many of the industry standard symbols 
necessary in drawing reflected ceiling plans (RCP). As 
shown in Figure 6-3.5, supply air is represented with 
an X and return air has a diagonal line. It is typical to 
have a RCP symbol legend showing each symbol and 
material pattern and list what each one represents. 

Component Properties 

If you want to adjust the properties of a component, 
such as a light fixture, you can browse to it in the 
Project Browser and right click on it (notice the right click 
menu also has the option to select all instances of the item in the 
draning) and select Properties. You will see the dialog 
below for the 2x4 (2 Lamps). 

You can also click duplicate and add more sizes (e.g., 
4'x4' light fixture). 


Type Properties 


Tfoffet Light - 2x4 Parabolic 
2'x4(2Lamp3 - 277V 


Parameter 


Type Comm ents 

URL 

Description 
Assembly Description 
Type Mark 
C*5t 

OmniClass Number 
OmniClass Title 


L ghting - Flu erescent 


23.81,7».11.14.11 
i Downlights 


Light Source Defin ition (family) j Rectangle+HemiSpherical 
Light Loss Factor [ _ 0.88 _ 

Initial Intensity 80.00 W /8./S InryW 

initial Color " I 4230 < ~ 

I —it frcv~ Nerta-gle Wirlt— 1 10" 

Emit fr#~' Rectangle Length 3 10" 

Emit SI apeVmble m Reriderin j 
Dimming Le^p C#lcr Temper at ^T\one> 

Coier Filter White 


You can also select an inserted component and 
review the Properties Palette for additional properties 
for that particular instance. 
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Exercise 6-3: 


Annotations 

This short section will look at adding notes to your RCP. 

Adding Annotations: 

1. Select Annotate Text Text from the Ribbon. 

2. Pick 3/32 ,/ Arial from the Type Selectot'. 

3. Select the Leader option pointed out in Figure 6-4.1. 



FIGURE 6-4.1 Text; Ribbon 


Next, you will add a note indicating that the atrium area is open to the floor above (i.e., no 
floor or ceiling here). First you will draw a leader, and then Revit will allow you to type the 
text 

4. Add one of the leaders (i.e., arrows) shown in Figure 6-4.2. 

5. Add the note “OPEN TO ABOVE” shown in Figure 6-4.2. 

a. Do the following to add the right-hand arrow: 

i. Click Modify; 

ii. Click the text to select it; 

iii. Click the right-hand arrow icon on the Ribbon. 



Notice in the image of the Ribbon above, with the text selected, the ability to remove leaders 
is available (i.e.. Remote Last). The arrows are removed in the order they were added. 
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Adding Text Styles to Your Project: 

You can add additional text styles to your project. Some firms prefer a font that has a hand 
lettering look and others prefer something like the Arial font. These preferences can be 
saved in the firm’s template file so they are consistent and always available. You will add a 
new text style next. 

6. Click on the Text tool. 

7. Select Edit Type on the Properties Palette. 
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8. Select Duplicate and enter 1/4" Outline Text (Figure 6-4.3). 


9. Next, make the following adjustments to the 
Type Properties (Figure 6-4.4): 

a. Text Font: Swis721 BdOul BT 

b. Text Si%e: 1 / 4" 


Name 



Name: 1/4’ Outline T ext 


OK | Cancel 


NOTE: You can use any Windows True-Type font. If you do not 
have this font, select another that best matches (see Figure 6-4.5 below). 


FIGURE 6-4.3 New text name 


The text size you entered in step 9 is the size of the text when printed. If you change the 
scale of the drawing, the text size will automatically change, so the text is always the correct 
size when printing. It is best to set the drawing to the correct scale first. As changing the 
drawing scale can create a lot of work; repositioning resized text that may be overlapping 
something or too big for a room. 


10. Select OK to close the open dialog 
boxes. 


You should now have the new text style 
available in the Type Selector on the Properties 
Palette. 

11. Use the new text style to create the 
text shown below (Figure 6-4.5). 

12. Erase the sample text (unless your 
instructor tells you otherwise). 

13. Save as ex6-4.rvt. 


Type Properties 


Family: (System Fan y; Text 


Type: 


| 1/4'Outline Text 


Type Parameters 



•uplicate... 


Rename, 


Parameter Value 


Graphics 

a 

C • 1 • r 

■ Black 

Line Weight 

1 j 

Background 

Opaque 

Show Border 

□ 

Leader/Barder Offset 

5/64" 

Leader Arrowhead 

Arr»w3l Degree 

Text 

hh 

1 ext font 

SvwsJ21 BlkOulBL A 

Text Size 


Tab Ske 

1/2" 

Bold 

\ 

Italic 


Underline 


Width (actor 

1DOOOOO 


^Preview OK Cancel 


FIGURE 6-4.4 New text properties 




FIGURE 6-4.5 New text style sample 
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Self-Exam: 

The following questions can be used as away to check your knowledge of this lesson. The 
answers can be found at the bottom of this page. 

1. You must pick Walls to define floor areas. (T/F) 

2. Use the Ctrl key to cycle through the selection options. (T/F) 

3. When you add a floor object in the plan view, the floor does not show up right away 
in the other views; i.e., 3D, Sections, etc. (T/F) 

4. You use the_tool if you need to add a new product, like exterior 

plaster, so you can add it to wall types and other systems. 

5. You have_different types of leader options with the Text tool. 

Review Questions: 

The following questions may be assigned by your instructor as a way to assess your 
knowledge of this section. Your instructor has the answers to the review questions. 

1. It is not possible to create new text styles. (T/F) 

2. You can add additional diffuser sizes to the Family as required. (T/F) 

3. The light fixtures automatically turn to align with the ceiling grid. (T/F) 

4. You can adjust the ceiling height room by room. (T/F) 

5. Use the_button to add additional elements, for insertion, into the 

current project (e.g., ceiling: linear box family). 

6. Leaders can only be removed in the order in which they were originally drawn (T/F). 

7. Use the_tool if the ceiling grid needs to be at an angle. 

8. Use the_tool to adjust the ceiling grid location if a ceiling tile 

is less than half its normal size. 

9. Use the_tool to adjust whether an object’s surface 

pattern is displayed (i.e., the stipple for the gypsum board ceiling). 

10. What is the current size of your project (after completing Exercise 6-4)? 

_MB. 


Self-Exam Answers: 

1 - F, 2 - F. 3 - F, 4 - Material, 5-4 
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Lesson 7 

Office Building: INTERIOR and EXTERIOR 
ELEVATIONS:: 

This lesson will cover interior and exterior elevations. The default template you started with 
already has the four main exterior elevations set up for you. You will investigate how Revit 
generates elevations and the role the elevation tag plays in that process. You will also be 
introduced to a feature called Design Options. 


Exercise 6-3: 


Creating and Viewing Parametric Exterior Elevations 

Here you will look at setting up an exterior elevation and how to control some of the various 
options. 

Setting Up an Exterior Elevation: 

Even though you already have the main exterior elevations set, you will go through the steps 
necessary to set one up. Many projects have more than four exterior elevations, so all 
exterior surfaces are elevated. 

1. Open your project, ex6-4.rvt, and Save As ex7-l.rvt. 

2. Switch to your Level 1 Floor Plan view. 

3. Select View Create Elevation. 

TIP: Select the main part of the split-button, not the 



4. Place the temporary elevation tag in the plan view as 
shown in Figure 7-1.1. 

NOTE: As you move the cursor around the screen, the elevation tag 
automatically turns to point at the building. 



You now have an elevation added to the Project Browser in the 
Elevations grouping. 


Add this 
elevation 





FIGURE 7-1.1 Added elevation tag 
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After placing an elevation tag, you should rename the elevation label in the Project Browse?'. 

5. In the Project Browser, under Elevations, select the elevation label that was just added; it 
should be “Elevation 1 — a”. 

6. Right-click on the view label and select Rename. 

7. Type: South Temp 

The name should be fairly descriptive so you can tell where the elevation is just by the label. 
This will be essential on a large project that has several exterior elevations and even more 
interior elevations. 

8. Double-click on South Temp in the Project Browse?'. 

The elevation may not look correct right away. You will adjust this in the next step. Notice, 
though, that an elevation was created simply by placing an elevation tag in the plan view. 

9. Switch back to your Level 1 floor plan view. 

Next you will study the options associated with the elevation tag. This, in part, controls what 
is seen in the elevation. 

10. The elevation tag has two parts: the pointing triangle (pointer) and the square center 
(body). Each part will highlight as you move the cursor over it. Select the square 
center part. 


You should now see the symbol shown on the right 
(Figure 7-1.2). 

View direction boxes: 

The checked box indicates which way the elevation tag 
is looking. You can check (or uncheck) the other boxes. 
Each checked box relates to an elevation view in the 
Project Browser. 

Rotation control: 

Allows you to look perpendicular to an angled wall in 
plan, for example. 


0 



FIGURE 7-1.2 Selected elevation tag 


7-2 





Office Building: INTERIOR and EXTERIOR ELEVATIONS 


Adjusting elevation tags: 

While selected, you simply drag the tag to move it. 

11. Press the Esc key to unselect the elevation tag. 

12. Select the “pointing” portion of the elevation tag. 

13. In the Properties Palette, set Par Clipping to “Click without line” and then click OK. 
Your elevation tag should look similar to Figure 7-1.3. 



The elevation tag, as selected in Figure 7-1.3, has several features for controlling how the 
elevation looks. Flere is a quick explanation: 

• Cutting plane/extent of view line: This controls how much of the 3D 
model is elevated from left to right (i.e., the width of the elevation). 

• Far clip plane: This controls how far into the 3D model the elevation can 
see. 

• Adjustment grips: You can drag this with the mouse to control the features 
mentioned above. 

14. Select the view label South Temp in the Project Browser, now look at the Properties 
Palette settings for the view (see notes on the next page). 
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You have several options in the Properties Palette (Figure 7-1.4). Notice the options under the 
Extents heading, below is an examination of three of these settings: 


Crop View: This crops the width and 
height of the view in elevation. Adjusting the 
width of the cropping window in elevation also 
adjusts the “extent of view” control in the plan 


• Crop Region Visible: This displays a 
rectangle in the elevation view indicating 
the extent of the cropping window 
(described above). 

When selected in elevation view, the rectangle can be 
adjusted with the adjustment grips. 

• Far Clipping: If this is turned “off 1 , Revit 
will draw everything visible in the 3D model 

(within the “extent of new”). 


Properties 

Elevation 

I—I Building Elevation 

Views (1) 

C«lor Scheme j( 

Default Analysis Display ... ■ None 

Reference Label 


t 0i Edit Type 


Identity Data 
View Tempi ate 
View Name 
Dependency 
Title on Sheet 
Referencing Sheet 
Referencing Detail 
Extents 
Crop View 
Cr*p Region Visible 
Annotation Crop 
Far Clipping 
Far Clip Offset 
Scope Bex 
Associ ated Datum 


<None> 

(Sout^^'mp 

j Independent 


I Phasing 
Phase Filter 

Properties help 


FIGURE 7-1.4 Elevation view: 
So utli Temp - Properties 


You will manipulate some of these controls next. 


15. With the elevation tag still selected (as in Figure 7-1.3), drag the “cutting plane/ 
extent of view” line up into the atrium as shown in Figure 7-1.5. 
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16. Now switch to the Elevation view. South Temp. 

Your elevation should look similar to Figure 7-1.6. If required, click on the cropping region 
and resize it to match Figure 7-1.6. 

The atrium curtain wall and roof are now displayed in section because of the location of the 
“cutting plane” line in the plan. 
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FIGURE 7-1.6 Elevation with cutting plane thru atrium 


Notice that the roof is not fully visible. This is not related to the cropping window shown in 
Figure 7-1.6. Rather, it is related to the “Far Clip Plane” set in the plan view. 

17. Adjust the “Far Clip Plane” in the Level 1 plan view so that the entire roof shows in 

the South Temp view. 

Next you will adjust the elevation tag to set up a detail elevation for the atrium curtain wall. 

18. In Level 1 plan view, adjust the elevation tag to show only the atrium curtain wall 
(Figure 7-1.7). 

19. Switch to South Temp view to seethe “detail” elevation (Figure 7-1.8). 

20. Adjust the South Temp view’s Properties to turn off the crop region's visibility; this 
can also be done via the View Control Bar. 

21. Save your project as ex7-l.rvt. 
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FIGURE 7-1.7 Atrium curtain wall detail elevation 



FIGURE 7-1.8 Atrium curtain wall detail elevation 
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Exercise 7-2: 


Modifying the Project Model: Exterior Elevations 


The purpose of this exercise is to demonstrate that changes can be made anywhere and all 
other drawings are automatically updated. 

Modify an Exterior Elevation: 

1. Open ex7-l .rvt and Save As ex7-2. 

2. Open the East exterior elevation view. 

3. Use the Window tool and select Fixed: 32 " x 48 " in the Type Selector. 

You will insert a window in elevation. This will demonstrate, first, that you can actually add a 
window in elevation not just plan view, and second, that the other views are automatically 
updated. 

Notice, with the window selected for placement, you have the usual dimensions helping you 
accurately place the window. As you move the window around you should see a dashed 
horizontal cyan colored line indicating the default sill height. 

4. Place a window as shown in Figure 7-2.1; make sure the bottom of the window 
“snaps” to the cyan sill line. 



□ 

| ' l i .in W.-JI to [J.» i Vfcirrii^J^ 

4'-6* | 1C'-38/16‘ 1 


T 0 Masonry_ 

36 ' - cr" ^ 


Leve l 3_ 
24' - 0" 




Level 2_ 

IT -0- ^ 


Level 1 

Cr - o~ ^ 


FIGURE 7-2.1 Placing a window 
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5. Switch to Level 1 plan view; notice the window is added (Figure 7-2.2). 




FIGURE 7-2.2 Level 1 — south-east comer 


TIP: If the window is towards the inside, use the 
control arrows to flip the nindoir nithin the wall It 
should look like the uindow in Figure 7-2.2. 


6. Switch back to the East elevation view. 

7. Add windows as shown in Figure 7-2.3. 
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If you laid out the interior walls as described in Lesson 3, you should get a warning message 
when inserting the windows on Level 1, towards the North side of the building. This is 
because the interior wall for the room in the north-east comer conflicts with the exterior 
window. Revit is smart enough to see that conflict and bring it to your attention. In this case 
you probably want the windows to be uniformly spaced, so you will ignore the conflict and 
move the wall in the plan view. 

8. Click the red X (in the upper right) to ignore the wall/window conflict warning 
(Figure 7-2.4). If you did not get this warning, skip this step. 


Warning 


FIGURE 7-2.4 Conflict warning 


9. Switch to Level 1 plan view and revise the wall as shown in Figure 7-2.5. 

TIP: You will need to use the Split tool to break the wall inhere it offsets. You can then select the wall (just 
the wall; the doors will automatically move nith the wall) and use the Move tool to move it north (check 
Disjoin on the Options Bar). Aho notice that the windows on the east wall need to be flipped. 
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10. Switch to the Level 1 RCP view. Fix the ceiling. 

NOTE: The ceiling grids are likely not aligned with the revised walls. If this is the case, see the explanation 
below (Figure 7-2.6). 

Most of the time, when you move a wall, Revit will automatically update the ceiling gird to 
fit the new room. However, occasionally the definition of the room boundary is lost while 
making modifications. In this case, you will have to delete the grid and reinsert it - or select it 
and “edit sketch”. 


Deleting a Ceiling Grid: 

When selecting a ceiling grid, Revit only 
selects one line. This does not allow you 
to delete the ceiling grid. To delete: 
hover cursor over a ceiling grid line and 
press the TAB key until you see the 
ceiling perimeter highlight, then click the 
mouse. The entire ceiling will be 
selected. Press Delete. 



FIGURE 7-2.6 Level 1 RCP - 
north-east comer 


11. Add the same layout of windows (Figure 7-2.2) to the West elevation. 
TIP: Mirror the windows in plan view, each floor. 

12. Save your Project as ex7-2.rvt. 


Tip: Entering Dimensions In Revit 

Ms your experience with Revit grows,you will want to learn some of the shortcuts to using the program. One of 
those shortcuts is how you enter dimensions when droning. You probably already know, maybe by accident, that if 
you enter only one number (e.g., 48) and press enter, Revit interprets that number to be feet (e.g, 48 '-0 "). So, if 
you want to enter 48 ",you may be typing 0'-l8 "or 48 ". Both work, but having to press the Shift key to get the 
inch symbol takes a little longer. 

Here are some options ftr entering dimensions: 


0 48 

Revit reads this as 48 "(pero space forty-eight) 

48 

Revit reads this as 48 '-0 " 

5.5 

Revit reads this as 5'-6" 

0 5.5 

Revit reads this as 5 7 2 " 

2 0 1/4 

Revit reads this as i'-OVr "(two space pen space fraction) 
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Exercise 7-2: 


Creating and Viewing Parametric Interior Elevations 


Creating interior elevations is very much like exterior elevations. In fact, you use the same 
tool. The main difference is that you are placing the elevation tag inside the building, rather 
than on the exterior. 


Adding Interior Elevation Tag: 

1. Open project ex7-2.rvt and Save As ex7-3.rvt. 

2. Switch to Level 1 floor plan view, if necessary. 

3. Select the Elevation tool. 

4. Select Elevation: Interior Elevation from the Type Selector and then place an elevation 
tag, looking East, in the atrium area (Figure 7-3.1); place as shown in the center of 
the room. 


REMEMBER: The first thingyou should do after adding a 
new lien’ is to give it an appropriate name in the Project 
Browser list. 

5. Change the name of the elevation to East 
Atrium. 

6. Switch to the East Atrium view. Try 
double-clicking on the pointer part of the elevation 
tag to open the liew. 

Initially, your elevation should look something 
like Figure 7-3.2. You will adjust this view next. 
Notice how Kent automatically controls the line weights of 
things in section vs. things in elevations. 



FYI: The elevation tags are used to reference the sheet and draning number so the client or contractor can find the 
desired elevation quickly while looking at the floor plans. This will be covered in a later lesson. It is interesting to know, 
however, that Reiit automatically does this fills in the elevation tag) when the elevation is placed on a sheet, and nill 
update it if the elevation is moved. 
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7. Switch back to the Level 1 
view. 

8. Pick the “pointing” portion of 
the elevation tag, so you see 
the view options (Figure 7- 
3.3). 

You should compare the two 
drawings on this page (Figures 7-3.2 
and 7-3.3) to see how the control lines 
in the plan view dictate what is 
generated/visible in the elevation 
view, for both width and depth. 



The goal is to set up an interior elevation of the entire east atrium wall, with the floor 
structure and roof shown in section. 



FIGURE 7-3.3 Elevation tag selected 
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9. Adjust the control lines for the elevation tag as shown 
in Figure 7-3.4. Drag the “cutting plane/extent of 
view” line to the location shown. Make sure the “far 
clip plane” extends past the door alcove; otherwise it 
will not show up. 

10. Switch back to the East Atrium view. 

Other than adjusting the height of the view, you have the 
view ready. 

11. Select the cropping region and drag the top middle 
grip upward, to increase the view size vertically 
(Figure 7-3.5). 




FIGURE 7-3.5 East Atnum FIGURE 7-3.4 Elevation tag 

Elevation — crop region selected adjustments 
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If the ceiling were drawn for the third floor (your instructor may have assigned this), you 
would probably stretch the crop region down to it. Interior elevations don’t normally show 
walls, roofs and floors in section. An atrium elevation like this could be an exception for the 
floors. 


12. Now stretch the top of the crop region down to approximately 9 , -6 ,/ above Level 3. 
(Go to the ceiling if you have drawn one for Level 3). 

13. Stretch the bottom of the crop region up to align with the top of the Level 1 floor 
slab. 

14. On the View Control Bar, set the scale to V*'— 1'-0". 

Your elevation should look like Figure 7-3.6. 



FIGURE 7-3.6 East Atrium Elevation 


You can leave the crop region on to help define the perimeter of the elevation. You can also 
turn it off. However, some lines that are directly under the crop region might disappear. You 
could use the Detail Une tool to manually define the perimeter. 

Also, notice the level datum automatically resized to match the new scale. When space 
permits, most interior elevations are V - 1 


15. Save your project as ex7-3.rvt. 
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Exercise 7-2: 


Modifying the Project Model: Interior Elevations 


This short exercise, similar to Exercise 7-2, will look at an example of Revit’s ability to 
change anything anywhere. All drawings are generated from one 3D model. 

Modify the Interior Elevations: 

1. Open ex7-3.rvt and Save As ex7-4.rvt. 

2. Open the East Atrium elevation view. 

You will move two doors and add one. 

3. Select both of the single doors on Levels 2 and 3; use the Ctrl key to select multiple 
objects at one time. 

4. Use the Move tool to move the door 6'-0" to the right (South). 

(Figure 7-4.1) 

5. In the East Atrium elevation view, use the Door tool to place a SpIF lush: 36" x 84" 
door on Level 2 to the far left (North). (See Figure 7-4.1.) 



Level 3 

24 , -"#VP 


Level 2 
12 '- 0 " 




Lev el 1 gT\ 
cr ."o ir vr 
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Now it’s time to see the effects to the plan views. 

6. Switch to Level 2 floor plan view (Figure 7-4.2). 
You can also see a similar' change on Level 3. 



FIGURE 7-4.2 Level 2 plan with changes 


When placing a door in elevation, you may have to switch to plan view to verify the door 
swing is the way you want it; you cannot control the door swing in elevation (well, actually, 
you can via a right-click on the door in elevation, but you would first need to know which 
way it is swinging). 

In elevation, you can adjust many things this way. Some examples are: ceiling height, interior 
and exterior windows, wall locations (perpendicular to the current view), etc. 


7. Save your project as ex7-4. 
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Exercise 7-2: 


Adding Mullions to a Curtainwall 

This exercise will cover the steps involved in designing a curtainwall system (only from an 
aesthetic viewpoint, not structurally). This is surprisingly simple to do. 


Adding Curtain Grid: 

First, you draw a grid on your curtainwall. This sets up the location for your mullions, which 
you will add later. 


1. Open ex7-4.rvt and Save As ex7-5.rvt. 

2. Switch to your South Temp view. 

3. Select Architecture ^ Build ^ Curtain Grid. 



Curtain 


Grid 


4. Draw the grid as shown in Figure 7-5.1. 

Be sure to add horizontal grids at Levels 2 and 3. 



7-17 






Architectural Commercial Design Using Autodesk Revit 2014 


If a curtain grid line did not land in the correct place, you can select it and adjust the 
dimensions that will appear on the screen. To select the grid you need to place your cursor 
over the grid line and press the Tab key until the curtain grid is highlighted, and then click to 
select. 

5. Select the Curtain Grid tool and then click on the One Segment option on the Ribbon 
(Figure 7-5.2). 


gage Modify! Place Curtain Grid (ZD 


1 is 

f ' 

& U i 

* 

All 

Segm crib 

4- 

une 

Segment] 

=t= 

All Except 
Picked 

Restart | 
Curtain Grid 


Create 

Placement 


FIGURE 7-5.2 Ribbon options for Curtain Grid tool 


6. Draw two vertical lines to set up the main entry door location (Figure 7-5.3). You do 
not need to draw the dimensions shown. 



Level 2 
12 '- 0 " 7 * 


Level 1 4T} 
' O'-O" ^ 


FIGURE 7-5.3 Curtain grid for door location 


Notice that the One Segment option limits the grid to the “cell” you clicked in, rather than 
extending from top to bottom as the others did. 

Next, you will setup the curtain grid lines around the corners. This can be done from the 
East or West views, similar to the previous steps. Flowever, this can also be accomplished in 
a 3D view. 

7. Click on the 3D icon on the Quick Access Toolbar. 

8. Using the Curtain Grid tool, add the grid lines shown in Figure 7-5.4. Starting at 
the outside comer, space the grids 5'-4" (the last space will be smaller). 
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As you move the cursor, while placing the 
horizontal grids, you should see the grid “snap” 
to the grid around the corner; that is when you 
click the mouse. 


Drag your cursor on the ViewCube to see your 
project from different views. Clicking the 
“Home” icon (visible when your cursor is over 
the ViewCube) will reset the view. 


Adding Doors: 

9. Switch back to South Temp view and 
select one of the 3'-4" wide cells; place your 
cursor over the cell [edge] and press the Tab 
key until that cell is highlighted and then 
click to select. 

10. With the cell selected, pick Curtain Wall 
Sgl Glass from the Type Selector' on the 
Properties Palette (Figure 7-5.5). 


FYI: If that type is not loaded, use Toad Family to load 
the style from the Doors folder. 

11. Repeat the previous two steps for the 
other 3'-4" wide cell (Figure 7-5.6). 


FIGURE 7-5.5 Type selector with 
curtain wall cell selected 
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Adding Curtain Wall Mullions: 


Thus far you have simply setup the spacing for the curtain wall mullions. Next you need to 
place the curtain wall mullions. This involves selecting a size for the mullion, as they typically 
come in many shapes and sizes. (The depth is usually related to the height of the curtain wall, 
as the mullion acts as the structure for the glass wall.) 

12. Switch to the 3D view. 


13. Select Architecture ^ Build ^ Mullion. 


14. Select Rectangular Mullion: 2.5" x 5" rectangular 
from the Type Selector (Figure 7-5.7b). 

15. Select all the grid lines you previously placed 
and the perimeter (excluding the outside 
comers and the bottom horizontal member on 
the south face). 



Figure 7-5 .7 a 
Ribbon for Mullion tool 


Properties 


Rectangular Mullion 
2.5" x 5" rectangular 


Circular Mu I lien 


2.5 ! ' Circular 
L Comer Mullion 

5" x 5" Corner 
Quad Corner Mullion 

5" x 5* ^uad Corner 
Rectangular Mullion 
1" Square 

1.5" x 2.5" rectangular 
| 2.5" x 5" recta ngular 

Trapezoid Corner Mullion 
5" Trapezoid 
V Corner Mullion 
5" V Corner 


Figure 7-5.7b 

Type selector for Mullion tool 
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Next, you will add the horizontal mullion at the bottom, on the south side. You need to 
place this mullion so it does not extend through the door openings. 

16. With the Mullion tool selected, click Grid Line Segment from the Ribbon (Figure 7- 
5.7 a). 

17. Click on the bottom edge of the six cells (skipping the two door openings), to place 
the horizontal mullion (Figure 7-5.8). 



FIGURE 7-5.8 3D view with mullions added 


18. Click on the two verticals next to each door to place a mullion (Figure 7-5.8). 
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In this example, you will not place a comer mullion. This will be a butt-joint condition where 
the two panes of glass are held together with silicon in the comer. However, figure 7-5.7b 
shows corner mullions that can be added. 

All views will now be updated to show the curtain wall mullions. 

19. Switch to the Level 1 plan view to see the added curtain wall mullions and doors 
(Figure 7-5.9). 



FIGURE 7-5.9 Level 1 plan view with curtainwall mullions 


20. Save your project as ex7-5.rvt. 
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Exercise 7-6: 


Design Options 


This exercise will explore a feature called Design Options. This feature allows you to present 
two or more options for a portion of your design without having to save a copy of your 
project and end up having to maintain more than one project until the preferred design 
option is selected. 

This feature can be used during the early design phase of a project or to manage bidding 
alternates all the way through construction documents. Design Options are different from 
phasing, which manages changes on the model over time, in that it manages changes to the 
model within the same time frame. 


Design Options Overview: 

A Revit project can have several design option studies at any given time. You might have an 
(A) entry canopy options study, (B) an executive board room options study, and a (C) toilet 
room layout options study in a project. Each of these studies can have several design options 
associated with them. For example, the entry canopy study might have three options: 1. flat 
roof, 2. gable roof, and 3. sloped glass roof. 

A particular study of an area within your project is called a Design Option Set, and the different 
designs associated with a Design Options Setose, called Options. Both the Design Options Set and 
the Options can be named. 

One of the Options in a Design Option Set is specified as the Primay option (the others are 
called Secondary options); this is the option that is shown by default in all new and existing 
views. However, you can adjust the Visibility of a View to show a different option. Typically 
you would duplicate a View, adjust the Visibility, and R ename it to have each option at your 
finger-tips. 

When the preferred design is selected, by you or the owner, you set that Option to Primay. 
Finally, you select a tool called “Accept Pnmay” which deletes the Seconday Options and the 
Design Option Set, leaving the Primay Option as part of the main building model. 
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The following image (Figure 7-6.1) is an overview of the Design Options Dialog: 


Resign Optima 
Now Ecfcting: 


13 Entry Canofty 
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Sloped Glass Raof 
□ ExecLnive Baend Rcom 

I - - - Traditional Laycut {prinary) 


□ Toilet Room 

2 -ixturse - Spaoioue primary) 
1i Fixtures -Ticht 


Tools to manage Option Sets. Buttons 
available when an Option Set is selected. 


Tools to manage Options. Buttons 
available when an Option is selected. 
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Options __ 
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Option Set 
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Rename 
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Notes about the Design Options dialog box: 

Edit buttons: 

You can edit a Design Option by selecting an Option (in the window area on the left) and then 
clicking the “Edit Selected’ button. Next you add, move and delete elements in that Design 
Option. 

When finished editing a Design Option, you reopen the Design Options dialog and click the 
‘Einish Editing’ button. 

If you are currently in an Option Editing mode, the Now Editing area in the Design Options 
dialog displays the Option name being modified; otherwise it displays “Main Model”. 

Option Set buttons: 

The New button is always available. You can quickly set up several Option Sets. Each time you 
create a new Option Set, Revit automatically creates a Primary Option named “Option 1”. 

The other buttons are only available when an Option Set label is highlighted (i.e., selected) in 
the window list on the left. 

The Accept Primary button causes the Primary option of the selected Set to become a normal 
part of the building model and deletes the Set and Secondary Options. This is a way of 
“cleaning house”, by getting rid of unnecessary information which helps to better manage 
the project and keeps the file size down. 

Option buttons: 

These buttons are only available when an Option (primary or secondary) is selected within an 
Option Set. You can quickly set up several Options without having to immediately add any 
content (i.e., walls, components, etc.) to them. 

The Make Primary button allows you to change the status of a Secondary Option to Primary. As 
previously mentioned, the Primary Option is the Option that is shown by default in existing and 
new views. 

The Duplicate button will copy all the elements in the selected Option into a new Option (this 
makes the file larger because you are technically adding additional content to the project). 
You can then use the copied elements (e.g., walls, furniture, etc.) as a starting point for the 
next design option. This is handy if the various options are similar. 
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Setting Up a Design Option Set: 

In this exercise you will create two Design Option Sets', one for the curtain wall and another for 
the roof area above the curtain wall. You will create an alternate roof and curtain wall design 
for the office building project. 

You could just create one Design Option Set and have two design options total. However, by 
placing the curtain wall options in one Option Set and the roof in another, you actually get a 
total of four design options. You can mix and match the curtain wall and roof options. 


Setting Up Design Options in Your Project: 

First you will setup the Option Sets and Options. 

1. Open ex7-5.rvt and Save As ex7-6.rvt. 


2. Select the Design Options icon on the Status Bar (see image below). 



You are now in the Design Options 

dialog box (Figure 7-6.2). Unless you 
have modified your file to have Option 
Sets, your dialog will look like this one. 

3. In the Option Set area click 

New. 



FIGURE 7-6.2 Design Options Dialog; initial view 
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Notice an Option Set named Option Set 1 has been created. Revit also automatically created 
the Vrimrny Option named Option 1 (Figure 7-6.3). Next you will rename the Option Set, to 
something that is easier to recognize. 



FIGURE 7-6.3 Design Options Dialog; new option set created 


4. 


(See warning below.) Select the Option Set currently named Option Set 1 and then 
click the Rename button in the Option Set area. 


WARNING! Be sure you are not renaming the Option but, rather, the Option Set. 


5. In the Rename dialog type: 

Curtainwall (Figure 7-6.4). 

6. Click OK to rename. 


Giving the Option Set a name that is easy 
to recognize helps in managing the 
various options later, especially if you 
have several. 



FIGURE 7-6.4 Rename Option Set Dialog; 

enter Curtainwall 
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Next you will create a Secondaiy Option for the Curtainwall Option Set. 

7. With the Curtainwall Option Set selected (or any option in that set), click New in the 
Option area. 

Notice a secondary option was created and automatically named Option 2. If you have 
descriptive names for the options in a set, you should apply them. In this example you can 
leave them as they are. 



FIGURE 7-6.5 Design Options Dialog; 

secondary option created 


8. Create an Option Set for the 
roof (Figure 7-6.6): 

a. Name the set: 

Atrium Roof. 

b. Create one secondary 
option. 


Design •ptions 


Now Editing: 
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Edit 
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FIGURE 7-6.6 Design Options Dialog 
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The basic thinking with the Design Options feature is that you set up the Option Set and Options 
and then start drawing the elements related to the current Option. So, you select the option 
you wish to edit via the Design Options drop-down list on the Status Bar, make the additions 
and modifications relative to that Design Option, and finally set the drop-down list back to 
“Main Model”. 

However, in your case, you want to move content already drawn to Option 1. Revit has a 
feature that allows you to move content to a Design Option Set, which means the content gets 
copied to each Option in the J^you select. This option will work for the curtainwall because 
the second option will be similar to the first one. 

Curtain Wall Design Option: 

You are now ready to setup the different design options. 

9. Switch to the Default 3D view. 

10. Select the three curtainwall sections (three major areas around the atrium) and the 
three short walls above the curtain walls. 

TIP: Make sure you click when the entire curtain wall area is selected, notjust an individual mullion or cell. 
You may need to use the Tab key to cycle througp the available options beloivyour cursor. 

11. Select the Add to Set icon on the Status Bar. 



12. Select Cuitaimvall from the dialog and 
then click OK (Figure 7-6.7). 

The selected items are now in both (Option 1 and 
Option 2 under the Option Set: Cwtaimvall . 

From this point forward you can only modify the 
curtainwall when in Option 1 or Option 2 “edit 
mode” (in which case the tables are turned and 
you cannot edit the main building model; this is 
because “exclude options” is selected on the 
Status Bat). 


Add I* •eagn Option Set 


Add selection to: 


Curtainwall 





[y*l #ption 1 '(primary) 
0 •pti#n 2 


Cancel 


Help 


Figure 7-6.7 Add to Set Dialog 
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13. Select Curtain wall: Option 2 

Option Set: Cwtaimvall', 
ion : Option 2) from the 
Design (Options list on the Status 
Bar. See image to right. 

Now you should notice that the main 
building model is slightly grey and not 
editable. (It is not editable because 
“active option only” is selected on the 
Status Bar). 

14. Zoom in on the curtain wall area in your 3D view. 

15. Using the Curtain Grid tool on the Modeling Tab, add horizontal lines equally spaced 
between the larger vertical spaces as shown in Figure 7-6.8 (You should be able to 
place all the grid lines from this one view angle). 



Main Model 
Curtainwall 

S tion 1 (primar 

!Atrium Room 
Option 1 (primary) 
Option 2 


jfl Main Model 


▼ P7| Exclude Optic 


TIP: Use the “All except picked” setting on the Ribbon when placing the grid on either side of the doors on 
Level 1. 



Figure 7-6.8 

3D View: horizontal 
curtain grid lines added 


16. Select the Mullion tool from the Architecture tab. 
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17. Select RectangularMullion: 2.5 ,/ x 5" rectangular from the Type Selector (Figure 7-6.8). 

18. Select each one of the gird lines to place the horizontal mullions (Figure 7-6.9). 



FIGURE 7-6.9 3D View: horizontal mullions added 


19. To finish editing the design option select Main Model from the Design Options list on 
the Status Bar. 


It now appears like all your changes disappeared, right? Well, if you recall from the 
introduction to this exercise, the Vrimaiy Option is displayed by default for all new and 
existing views. So when you finished editing CmtainwalhOption 2 the Default 3D View 
switched back to the primary option (which is currently set to Option 1). 

Next you will create a new view and adjust its Visibility to display Option 2 of the Curtainwall 
Options Set. 
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First you will create a duplicate copy of the 3D view. 

20. In the Project Browser, under 3D Views, right-click on the {3D} label. 

21. Select Duplicate View Duplicate from the pop-up menu. 

You now have a copy of the 3D view named Copy of [3D\ . 

22. Rename the new view to Curtainwall Option 2. 

23. Switch to your new view (if required). 

24. Type W on the keyboard to open the Visibility/Graphics Overrides for the current 
view. 

25. Click on the Design Options tab at the top of the dialog. Note that this tab did not 
exist until you created Design Options in the project. 

26. Change the Design Option parameter for Cuitaimvall to Option 2 (Figure 7-6.10). 



FIGURE 7-6.10 Visibility/Graphic Overrides dialog: modified Curtainwall design option visibility 


27. Click OK to close the dialog. 

Now, with the {3D} view and the CurtainwalhOption 2 view, you can quickly switch between 
design options. Both views could be placed on the same sheet and printed out for a design 
critique. FYI: When a design option is “hard aired” in this may yon cannot ever edit any other curtaimvall options 
in this view as they are not visible in this vieiv (this only ivcrrks ivhen the mew is set to automatic). 
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Atrium Roof Design Option: 

Similar to getting things ready to create the second option for the curtainwall, you will do the 
same for the atrium roof. However, the second roof option is totally different from the first 
option, so it does not make sense to move the current roof to each option in the Atrium Roof 
Option Set, you would end up completely deleting the roof from Atrium RoofOption 2 (deleting 
the roof would be no problem in this case, but another scenario might have hundreds of 
entities that need to be moved to Option 1, which would be more difficult to delete from 
Option 2). Next you will explore the how to move content to just one (Option in an Option Set. 


28. Switch to the Default 3D view. 


29. Select the roof over the atrium and curtain 
wall area. 

30. Again, select Add to Set from the Status 
Bar. 


You are now able to specify the Option Set and the 
specific Options to copy the selected elements to 
(Figure 7-6.11). 

31. Select Atrium Roof from the drop-down 
list. (Figure 7-6.11) 

32. Uncheck “Option 2” from the list. 

33. Click OK to close the Add to Set dialog. 


Add to Design #ption Set 


Add selection to: 



QK | | Cancel Help 


FIGURE 7-6.11 Add to Set dialog 


You have now copied the roof into Option 1 
for the Option Set named Atrium Roof, and 
Option 2 is still empty. 

You are now ready to create the roof for 
Option 2. 

34. Select Atrium Roof: Option 2 from 
the Design Options list on the Status Bar. 
See image to the right. 



Main Model 

Curtainwall 

Option 1 [primary) 

Option 2 

Atrium Room 

Option 1 (primary) 



i\ 


Main Model ' 


f7| Excli 
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Your view should now look similar to the image on 
the left. The roof is gone because Atrium RooriOption 2 
does not currently have a roof in it. 

35. Switch to the South elevation view. 

36. Zoom in to the area above the curtain wall. 

Next, you will create an In-place Family to represent a 
curved roof option over the atrium area. Basically, 
you will create a solid by specifying a depth and then 
drawing a profile of the curved roof with lines. 

37. Click Architecture 

Build Component Component 

Model In-Place. 

PXj Places Component 
I 'j M*del In-Place 


Immediately, you are prompted to select a Family Categoy. This allows 
Revit to understand how other elements should interact with the 
object(s) you are about to create, and helps control visibility. 


38. Select Roofs from the Family Categoy list (Figure 7-6.12). 


39. Click OK. 

Now you are prompted to provide a name for 
the new Family. 


a Family Category and Parameters 
Family Category 
Filter list: Architecture ▼ 


Lighting Fixtures 

.Mass 

Mechanical Equipment 
Parking 
{•••• Planting 

Plumbing Fixtures 
l±l.Pailings 


Site 

Specialty Equipment 
Structural Columns 
Structural Foundations 


Family Parameters 


Figure 7-6.12 

Family Category and Parameters dialog 
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For the Family name, type Atrium Roof (Figure 7-6.13). 



You are now in a mode where you draw the Atrium Roof. Notice that the Architecture tab on 
the Gibbon has changed (Figure 7-6.14) which has all the tools available to create a Family. 
You are continuously in the Family edit mode until you select Green Check Mar'k (to finish the 
roof) or the RedX (to cancel) from the Ribbon. 
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cmector Reference 
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X 

Finish Cancel 
Model Model 
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Mudd 
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Curinecluri DdLurn 

Wurk Plane 

In-PI<n.e EdiLur 
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Figure 7-6.14 

Model In-Place active; Create tab on the Ribbon 


40. Select Extrusion from the Ribbon. (Figure 7-6.14) 


Finally, you are prompted to select a plane in which to start drawing the profile of the solid 
to be extruded. Even though the view is a 2D representation of a 3D model, Revit needs to 
know where you want the 3D Solid created. You will select the wall above the curtain wall as 
a reference surface to establish a working plane. 
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41. Select Pick a Plane and click OK (Figure 7-6.15). 



FIGURE 7-6.15 Work Plane dialog; select Pick a Plane 


42. Move the cursor over the upper edge of the wall above the curtainwall and press the 
Tab key until a dashed line appears around the perimeter of the wall, and then click 
the mouse to select (Figure 7-6.16). 



FIGURE 7-6.16 South Elevation; select wall to establish work plane 


Next you will draw an arc to specify the bottom edge of the curved roof design option. 

Notice the Ribbon changed again to show tools related to drawing an extruded solid (Figure 
7-6.17). 
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FIGURE 7-6.17 Create Extrusion contextual tab 

43. On the Options Bar, enter -40 , -0 ,/ for the Depth (Figure 7-6.18). 

FyI: A positive number for the depth would cause the solid to project outfrom the curtain wall 
rather than back over the atrium. 

44. Click Arc (Start End Radius) from the Draw panel on the Ribbon (Figure 7-6.17). 

45. Pick the three points shown in Figure 7-6.18 to draw the arc. The angle 71.847° is 
not critical; get as close as possible. 

TIP: Zoom in on each arc endpoint to accurately select the comers. 


71.447* 



FIGURE 7-6.18 South Elevation; drawing arc to define roof 


7-37 



















Architectural Commercial Design Using Autodesk Revit 2014 


Now you will draw another arc l'-O" above the previous one. 

46. Select Modify on the Ribbon. 

47. With the draw arc tool still selected, on the Options Bar, enter l'-0" for the Offset. 

48. Pick the same three points shown in Figure 7-6.18. 

Notice that an arc is drawn offset l'-O" from the points you picked. If you pick the first two 
points in the other direction, the arc would be offset in the other direction (downward in this 
case). 

Next, you will draw two short lines to connect the endpoints of the two arcs. This will create 
a closed area which is required before finishing the sketch. Think of it this way: you need to 
completely specify at least two dimensions before Revit can create the third. 

49. Click the “straight” line icon on the Dram panel. This will switch you from drawing 
arcs back to drawing straight line segments. 

50. Zoom in and draw a short line on each end of the arc as shown in Figure 7-6.19, try 
typing SE before picking to make it easier to snap to the arc’s endpoints. (Make sure 
Offset is set back to zero.) 



51. Click the green check mark from the Ribbon to finish the solid extrusion. 

TlP:Ifyou get any ivamings, it may be because one or more of the profile’s comers do not create a perfect 
intersection. Zoom in to see and use the Trim tool to close the comers. 
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You are still in the Create Family mode. Before you finish you will apply a material to the roof 
element. 

52. Click the new roof to select it. 

53. On the Properties Palette, click in the Material value field and then click the icon 
that appears. 

The Material dialog opens. 

54. Select Metal—Roofing from the list of predefined Materials and then click OK. 

FYI: Notice the rendering material is set to 'Aluminum Anodiged Dark Bronze ’’for Metal - Roofing on 
the Render Appearance tab. 

55. Click Apply to close the Properties Palette. 

You are now ready to finish the Family. 

56. From the Ribbon click Finish Model. 

You are now also ready to finish editing the current design option for the time being. 

57. Select Main Model from the Design Options list on the Status Bar. 

As before, the option you were just working on was not the Primary Option in the Atrium Roof 
Design Set, so the current view reverted back to Atrium Roof: Option 1 (which is the Primary 
view). 

You will create a 3D view that has Option 2 set to be visible for both the Curtainirall Option Set 
and the ARrium Roof Option Set. 

58. Duplicate the Default 3D view. 

59. Rename the duplicated view to Atrium — Option 2. 

60. Switch to the new view (Atrium — Option 2). 

61. Type W to access the Visibility / Graphics Ovenides. 
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62. On the Design Options tab, set both Option Sets to Option 2 in the Design Option 
column. 

63. Click OK to close the dialog. 

You can now see a 3D view of your new roof 
option. However, you realize that the walls 
above the curtainwall need to be modified 
based on the roof option; so it would make 
more sense to have the walls in the Atrium 
Roof Option Set rather than the Curtainwall 
Option Set. 

Next, you will make this change and then 

the wall to conform to the curved roof 

option. 

64. In the Default 3D View: open each of 
the two Options (i.e., enter edit mode) in 
the Cwtaimvall Option Set and Cut the 
three walls above the curtain wall to the 
clipboard. 

65. Now open each of the two Options for 
the Atrium Roof Option Set and Paste the 
three walls using Paste Aligned\Same Place 

The three walls should now exist in the Arium TLoofOption 1 set and the Arium KoopOption 2 
set. Next you will modify the Option 2 walls. 

66. Enter edit mode jot Arium PoofObtion 2 . 

67. In your newly created 3D view “Atrium Option 2”, zoom in to the South wall above 
the curtain wall that needs to be extended up to the curved roof. 

68. Click on the wall to select it. 

69. Click the Attach Top/Base, from the R ibbon (Figure 7-6.21). 



tj 


Ci 



jl 

Modify | Walls 



i 

3 

m m 

wnr 

nr 

ij0 


m 

ass 

Edit Reset 
Profile Piefn- 1 

J^Attach 
V Top/lase 



Create 

Mode 

Modify Wall ? 


FIGURE 7-6.21 Ribbon with wall selected 
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This feature allows you to Attach a wall to another object. In this example you will pick the 
curved roof which will cause the wall to extend up and conform to the underside of the 
curved roof. 


The Edit Profile button (also visible on the Ribbon when the wall is selected) would allow you 
to achieve the same results. Using that tool you sketch a new perimeter for the wall in an 
elevation or 3D view. This is particularly handy if you do not have another object to 
conform to; you simply want the top of the wall to do something unusual. 


70. Hover the cursor over the 
curved roof until it highlights, 
and then click to select it. 

Immediately the wall is modified; it 
should look similar to Figure 7-6.22. 

71. Finish editing the current 
Design Option — switch to 

Main Model. 

72. Save you project as ex7-6.rvt. 


TIP: The Design Options feature can also be used 
to manage alternates, where both the base bid and 
the altemate(s) need to be draivn. 



FIGURE 7-6.22 Atrium — Option 2 view; 

Wall attached to curved roof 
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Self-Exam: 

The following questions can be used as away to check your knowledge of this lesson. The 
answers can be found at the bottom of this page. 

1. The plan is updated automatically when an elevation is modified, but not the other 
way around. (T/F) 

2. You can use the Elevation tool to place both interior and exterior elevations. (T/F) 

3. You can rename elevation views to better manage them. (T/F) 


4. You have to resize the Level datum symbols and annotations after changing a view’s 
scale. (T/F) 


5. Flow do you enter 5 V 2 * without entering the foot or inch symbol? 


Review Questions: 

The following questions may be assigned by your instructor as a way to assess your 
knowledge of this section. Your instructor has the answers to the review questions. 

1. The visibility of the crop region can be controlled. (T/F) 

2. You have to manually adjust the line weights in the elevations. (T/F) 

3. As you move the cursor around the building, during placement, the elevation tag 
turns to point at the building. (T/F) 

4. There is only one part of the elevation tag that can be selected. (T/F) 

5. You cannot adjust the “extent of view” using the crop region. (T/F) 

6. What is the first thing you should do after placing an elevation tag?_ 

7. In addition to the Window tool, if one window is already placed, you can use 

the_tool to place additional instances of that window. 

8. With the elevation tag selected, you can use the_to adjust 

the tag orientation to look at an angled wall. 

9. You need to adjust the_to see elements, in elevation that 

are a distance back from the main elevation. 

10. What feature allows you to develop different ideas?_ 


Self-Exam Answers: 

1 — F, 2 — T, 3 — T, 4 — F, 5 — 0 5.5 
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Lesson 8 

Office Building: SECTIONS and DETAILS:: 

Sections are one of the main communication tools in a set of architectural drawings. They 
help the builder understand vertical relationships. With traditional CAD software, 
architectural sections can occasionally contradict other drawings, such as mechanical or 
structural drawings. One example is a beam shown on the section is smaller than what the 
structural drawings call for; this creates a problem in the field when the duct does not fit in 
the ceiling space. The ceiling gets lowered or the duct gets smaller, ultimately compromising 
the design to a certain degree. 

Revit takes great steps toward eliminating these types of conflicts. Sections, like plans and 
elevations, are generated from the 3D model. So it is virtually impossible to have a conflict 
between the architectural drawings. As structural and mechanical engineers begin to use 
Revit the coordination get betters as the various discipline’s models are linked together. 


Exercise 8-1: 


Specify Section Cutting Plane in Plan View 


Similar to elevation tags, placing the reference tags in a plan view actually generates the 
section view. You will learn how to do this next. 

Placing Section Tags: 

1. Open ex7-6.rvt and Save As ex8-l.rvt. 

2. Switch to Level 1 view. 

3. Select View Create Section button from the Ribbon. 

4. Draw a Section tag as shown in Figure 8-1.1. Start on the left side in this case. Use 
the Move tool if needed to accurately adjust the section tag after insertion. The 
section should go through the doors in the stair shaft (Figure 8-1.1). 


Section 
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Figure 8-1.1 shows the section tag selected. The section tag features are very similar to the 
elevation tags covered in the previous lesson. You can adjust the depth of view (Far' Clip 
Plane) and the width of the section with the Adjustment Grips. 

Section views are listed under that heading in the Project Browser'. Similar to newly created 
elevation views, you should name section views as you create them. 

5. Rename the new section view to: Longitudinal Section. 

6. Switch to the Longitudinal Section view (Figure 8-1.2). 
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You can see that the stairs are cut off on the back side because of the Far Clip Plane location 
in the plan view (Figure 8-1.1). Also, you can see the roof is shown in section exactly where 
the section line is shown in plan. Figure 8-1.2 also shows the Crop Region. 


7. Adjust the Far Clip Plane in plan view so the entire stair shows and the Crop Region is 
not visible (Figure 8-1.3). 



FIGURE 8-1.3 Longitudinal view - updated 


8. On the View Control Bar, change the view Properties so the Detail Level is set to 
Medium. (Notice how the walls change to show more detail.) 

9. Zoom in to the elevator shaft area as shown in Figure 8-1.4. 



FIGURE 8-1.4 Section view — zoomed in 
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You should notice an added level of detail in the section view. For example, the concrete 
hatch in the floor and the CMU joint lines in the elevator shaft. This added detail helps the 
drawing read better. 

Next you will add a cross sectional view. 

10. Create a Section as shown in Figure 8-1.5. 

TIP: You can use the control arrows to make the section look the other direction. 


o 



11 . Rename the new section view to Cross Section 1 in the Project Browser. 

12. Adjust the Far Clip Plane (if required) so the entire atrium roof will be visible in the 

Cross Section 1 view. 

13. Switch to the Cross Section 1 view. 

14. Set the Detail Level to Medium and turn off the Crop Region visibility via the View 
Control Bar (Figure 8-1.6). 

TIP: Both of these settings can be controlled via the Properties Palette as well. 
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Revit automatically displays 
lines heavier for objects that 
are in section than for objects 
beyond the cutting plane (i.e. 
in projection) and shown in 
elevation. 


Also, with the Detail Level set 
to medium, the walls and 
floors are hatched to represent 
the material in section. 


Figure 8-1.6 Cross Section 1 view 


Notice that the Longitudinal Section tag is automatically displayed in the Cross Section 1 
view. If you switch to the Longitudinal Section view you will see the Cross Section 1 section 
tag. Keeping with Revit’s philosophy of change anything anywhere, you can select the 
section tag in the other section view and adjust its various properties, like the Far Clip Plane. 

15. Save your project as ex8-l.rvt. 

FYI: In any lien’ that has a Section Tag in it,you can double-click on the round reference bubble to quickly switch to 
that section view. 
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Exercise 8-1: 


Modifying the Project Model in Section View 


Again, similar to elevation views, you can modify the project model in section view. This 
includes adjusting door locations and ceiling heights. 


Modifying Doors in Section View: 

In this section you will move a door and delete a door in section view. 

1. Open ex8-l.rvt and Save As ex8-2.rvt. 

2. Open Cross Section 1 view. 

3. On Level 2, move the Single Glass door 5'-0" to the north and delete the door added 
in a previous lesson, see modified section view Figure 8-2.1. (See Figure 8-1.6 for an 
unmodified view.) 

4. Adjust the ceiling height in the lower right room to be 9 '- 0 " above Level 1 (Figure 
8 - 2 . 1 ). 

TIP: Select the ceiling and simply change the temporary dimension that appears (or use the Properties 
Palette). 

.-X 

A 
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5. Switch to the Level 2 view (Figure 8-2.2). 



FIGURE 8-2.2 Level 2 view 


You should see the door in its new location and the other door has been deleted. 

6. Switch to the East Atrium view (Figure 8-2.3). 


<3 



FIGURE 8-2.3 East Atrium view 


You can see the changes here as well. Compare this elevation with Figure 7-4.1 from lesson 

7. Also, notice that the section mark was automatically added to the elevation. Remember, 
you can double-click on the section bubble to switch to that view. 

7. Save your project as ex8-2.rvt. 
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Exercise 8-1: 


Wall Sections 


So far in this lesson you have drawn building sections. Building sections are typically \/\6" 
or 1/8 " scale and light on the details and notes. Wall sections are drawn at a larger scale and 
have much more detail. You will look at setting up wall sections next. 


Setting Up the Wall Section View: 

1. Open ex8-2.rvt and Save As ex8-3.rvt. 

2. Switch to the Cross Section 1 view. y-\© 

I I 

3. Select View ^ Create ^ Callout. Callout 

4. Place a Callout tag as shown in Figure 8-3.1. 

TIP: Pick in the upper left and then in the lower right (don V drag) to place the Callout tag. 
a. Select Section: Wall Section from the Type Selector. 

5. Use the Control Clips for the Callout tag to move the reference bubble as shown in 
Figure 8-3.1. 
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Notice that a view was added in the Sections category of the Project Browser. Because Callouts 
are detail references off of a section view, it is a good idea to keep the section view name 
similar to the name of the callout. 

Additionally, Callouts differ from section views in that the callout is not referenced in every 
related view. This example is typical, in that the building sections are referenced from the 
plans and wall sections are referenced from the building sections. The floor plans can get 
pretty messy if you try to add too much information to them. 

6. Double-click on the reference bubble portion of the Callout tag to open the Callout 

of Cross Section 1 view (Figure 8-3.2). 


O. Mas onr y 4g~\ 
36' - 


Level 3 ^r\ 
24' - 0"“^ 


Level 2 
12 ' - 0 " ~ 9> 


Level 1 4 _, 
O' - 


FIGURE 8-3.2 Callout of Cross Section 1 
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7. In the View properties, set the Viav Scale to Vf' — l'-O" and the Detail Level to Fine 
(Figure 8-3.3). 

TIP: This can all be done from the I dew Control Bar as ivell. 

Notice the Level datum symbol sfe changed as well as the Detail Level (Figure 8-3.4). 
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FIGURE 8-3.3 View properties 



FIGURE 8-3.4 Revised Detail Level 
and view scale 
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If you zoom in on a portion of the Callout view, you can see the detail added to the view. 
The wall’s interior lines (i.e., veneer lines) are added and the materials in section are hatched 
(Figure 8-3.5). 
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FIGURE 8-3.5 Callout view (zoomed in) 


(JP Join - 

You can use the Join tool to clean up the floor to wall condition shown above. Simply click 
the icon and the two elements you want to join (this works on many types of elements). See 
Figure 8-3.6 for a “joined” condition; every view is updated! 


You can use the Detail Lines tool to add more 
detailed information to the drawing. For example, you 
could show the masonry coursing, window trim, brick 
vents/weeps and flashing. 

As before, you can turn off and adjust the crop region. 
8. Save your project as ex8-3.rvt. 
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Exercise 8-4: 


Annotation 


This exercise will explore adding notes and dimensions to your wall section. 


Add Notes and Dimensions to Callout of Cross Section 1: 

1. Open ex8-3.rvt and Save As ex8-4.rvt. 

2. Switch to Callout of Cross Section 1 view. 

3. Adjust the View Properties so the crop region is not visible (via the Properties Palette 
when nothing is selected in the model). 

4. Add two dimensions and adjust the Level datum symbol location as shown in 

Figure 8-4.1. 

TIP: Dimension to the masonry opening. 


These dimensions are primarily for the masons 
laying up the CMU and Brick. Typically, when an 
opening is dimensioned in masonry, the dimension 
has the suffix M.O. This stands for Masonry 
Opening, clearly representing that the dimension 
identifies an opening in the wall. You will add the 
suffix next. 


5. Select the dimension at the window opening 
and pick the Blue text (i.e., 4'-0"). 

6. Type M.O. in the Suffix field (Figure 8-4.2). 

7. Click OK. 



FIGURE 8-4.1 Added dimensions 


8-12 







Office Building: SECTIONS and DETAILS 



FIGURE 8-4.2 Editing dimension text 



Figure 8-4.3 shows the dimension with the added suffix. 

8. Add the additional dimensions shown in Figure 8-4.4; be sure to add the suffixes. 
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Figure 8-4.4 All dimensions added 


9. Add the notes with leaders shown in Figure 8- 
4.5. (See step 10.) 

a. Aluminum window system, typical 

b. Brick cavity wall 

c. Concrete and metal deck and stl. bar 
joists 

d. Concrete slab on grade over vapor 
barrier 



10. The text style should be set to 3/32" Arial; it 
may still be set to the last text style you used 
QA" Outline Text, in this book). 


11. Select the text and use the grips and the justification buttons to make the text look 
like Figure 8-4.5. 

FYI: Architectural text is typically all uppercase. 

12. Save your project. 
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Exercise 8-4: 


Details 


This exercise shows you how to develop 2D details which are not tied to the 3D model in 
any way. Why would you want to do this, you might ask? Many design firms have developed 
detail libraries over the years for typical conditions. These details contain a significant 
amount of embodied knowledge of the firm as a whole. Many notes and dimensions have 
been added which cover certain situations that have come up and created problems or cost 
the firm money. For example, a window head detail might show flashing, which directs any 
moisture in the wall out — rather than into — the window or inside the building. Well, a note 
might have been added to instruct the contractor to turn the flashing up at each side of the 
window to ensure the moisture does not just run off the end of the flashing and stay in the 
wall. 

If every detail were a live cut through the model, the designer would have to spend the time 
adding all these notes and dimensions, and more importantly try not to forget any, even if 
typing them from a printed reference page — similar to what you are doing with this book. 
(Have you missed anything yet, and had to go back and make a correction?) Furthermore, if 
the part of the model changes, the detail could be messed up. Or, an item being detailed 
from the live model might change and not be the typical condition anymore. 

So, as you can see, there are a number of reasons a design firm maintains and utilizes static 
2D details. NOTE: Sometimes these details are used as startingpoints for similar details. This saves time not 
having to startfrom scratch. 

It should also be pointed out that standard details should always be reviewed before 
“dumping” them into a project. If a note says “Apply fireproofing to underside of metal roof 
deck” and your building has precast concrete plank, you need to change the note and the 
drawing. All other parts of the detail may perfectly match the project design you are working 
on. 

Linking an AutoCAD Drawing 

This first exercise will explore linking AutoCAD drawings into Revit when the need to use 
legacy details arises. 

It is better to recreate these details in native Revit format rather than linking an AutoCAD 
drawing. Any external files linked in have the potential to slow your BIM experience and 
introduce corruption. This is especially true with site plans created in AutoCAD or 
AutoCAD Civil 3D. Site plans are often a great distance from the origin (i.e., 0,0,0 
coordinate in an AutoCAD drawing) and this creates several issues. 

In general, it is best to avoid AutoCAD DWG files within Revit. However, when it is 
required, they should always be Linked in and not Impaled, and never Exploded. Importing 
DWG files makes them difficult to manage and exploding them creates lots of extra text 
styles, fill patterns and other items that clutter the BIM database. 
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• Open ex8-4.rvt and Save As ex8-5.rvt. 

AutoCAD DWG files can be linked directly into a plan view and be used as an underlay to 
sketch walls and place doors and windows, when modeling an existing building in Revit that 
has been drawn in a traditional CAD program. 

In our example, we have a DWG file which contains a detail we want to reference and place 
on a sheet for our office building project. To do this, you create a Drafting View and link the 
CAD file into the drafting view. A Drafting View is a 2D drawing within the BIM project that 
has no direct relationship to the 3D model. 


• Click View Create ^ Drafting View 

from the Ribbon. 

Now you are prompted for a name and scale for the 
drafting view; this can be changed later if needed. 


• Enter the following (Figure 8-5.1): 

a. Name: Typical Roof Drain Detail 

b. Scale: IV 2 * = T-0" 

• Click OK to create the new Drafting View. 

FIGURE 8-5.1 Creating a drafting view 


Drafting 

View 


(■a- T 


New Drafting View 


Name: 

Scale: 

Scale value 1: 


T ypical Rtof Drain 

11/2* = r-cf 


8 


Cancel 


You now have a new section, under Views in the Project Browser, called Drafting Views (Detail). 
Within this section is your new Drafting View — Typical Roof Drain Detail . 

Within this new drafting view you could begin sketching a detail from scratch using the 
various tools on the Annotate and Modify tabs. Or, in this example, you may link in a DWG 
file. 


This roof drain detail is a good example of why 2D details are still useful in Revit, either 
DWG or native Revit. As previously mentioned, many firms spend years developing 
standard details. These details have notes that have been added to and edited as building 
materials change and problems occur. It would take a lot of time to cut a section at a 3D 
roof drain in the model and then add all the notes, if one can even remember what all the 
notes are. Now, repeat this for 20 to 50 other items throughout the building project. 

Now you will link in the DWG file from the CD that came with this textbook. 


While in the newly created drafting view, select 

Insert ^ Link Link CAD from the Ribbon. 

Browse to the DWG Files folder on the CD. 



Link 

CAD 
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Select the file Typical Roof Drain Detail.DWG. 

Set the Colors options to Black and White (Figure 8-5.2). 


|fL L n* CAD Fern* MI 



DWG Fie-: 


“Y] + eg x Q. a™* * * 

Name 

Date madified 

Preview 

Type 

^ LakeCabin.dwg 

5/17/20#* *3* PM 

AutoCAD Drat 

Typical Roof Drain Detail.DWG 

1/1/2010 12:22 PM 

AutoCAD Drai - 





File name: 

Typical Ptoof irain detail. DWG 

- 

- 

Files of type: 

DAG Flies (*.dwg^ 

- 


□ Current view only 


Positioning: Auto - Center to Center 


Layers/Levels: All ▼ 

Import units: Auto-Detect » 'I 1.000000 


Place at: l.O. Footing 

I^Orentt* View 

l?1 Correct lines that are slightly off axis Open Cancel 


FIGURE 8-5.2 Linking an AutoCAD detail file 

• Click Open to place the linked AutoCAD DWG file. 

• Type ZF (for Zoom Fit ) on the keyboard; do not press Enter. 
You should now see the roof drain detail, with line weights. 
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The drawing can be selected and moved around within the drafting view, but it cannot be 
edited. If you need to make changes to this drawing, you would have to do it in AutoCAD. 
Revit will automatically update any linked files when the project file is opened. It can also be 
done manually using the Manage Links tool. 

When DWG files are 
linked into Revit, a 
specific set of line 
weights are used. 

These settings can be 
seen by clicking the 
small arrow (i.e., the 
dialog launcher) in 
the lower right comer 
of the Import panel on 
the Insert tab. 


Applying line weights is a onetime conversion process when the DWG file is linked in. 
Changing the line weight setting after a DWG has been linked in has no effect on it (only on 
new DWG files to be linked in). 

TIP: Go to Manage ^ Settings Additional Settings Line Weights to see what each 
line weight number is equal to. 

If you type W in the drafting view and then select the Imported Categories tab, you can see the 
AutoCAD Layers that exist in the imported DWG file (Figure 8-5.5). Unchecking a Layer will 
hide that information within the drafting view. You can also control the color and line 
weight of the lines on each Layer. 


Ir pert Line Weights: C:\Pngram Fte\Atnodest\Revit 2014\Data\im3ortfinaweghts-dwg-default.tKt 





DWG/DXF Color Number 

LineWeight 

* [ Load .. 
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3 
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3 

4 

4 

4 

5 

1 

6 

5 

7 

2 

8 

1 

4 

1 

10 

3 

11 

4 

12 

2 

13 

2 

14 

1 

15 

1 

KITE: These values cnly apply to lines and layers se 
Jnes and layers with set lineweight value are autome 

to DEFAULT lineweight in source DWG/DXF fie. 
tically inported at that width. 

OK Cann 


FIGURE 8-5.4 DWG color to Revit line weight conversion 
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1 
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FIGURE 8-5.5 Controlling DWG layer visibility in Revit 
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Creating 2D Details: 


Autodesk Revit Architecture has a large array of 2D detail components that can be used to 
create 2D details. These components allow for efficient detail drafting and design. Not every 
detail in Revit is generated from the 3D model; the amount of modeling required to make 
this happen is restricted by time, file size and computing power. The following is an outline 
of the overall process; this will be followed by a few exercises for practice: 


• To create a 2D detail one would create a drafting view via View > Create > 
Drafting I View, providing a name and selecting a scale. 


• Once the drafting dew has been created. Detail Lines and Filled Regions 
(via the Annotate tab) can be added. 


• In addition to Detail Lines and Filled Regions, one can insert pre-drawn items 
from the Detail Library . 

i. Select Component > Detail Components from the Annotate tab. 

ii. Select Load Family from the Ribbon. 

iii. Click Imperial Detail Library from the shortcut bar on the left of 
the Open dialog. 

iv. Browse to the specific “CSI organized” folder; for example. 

Dir 5-Metals-^0521 00- Steel Joists Framing K-Seiies Bar Joist-Side, if a. 

v. Click Open to place the component. 

• Add notes and dimensions to complete the 2D detail. 
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Figure 8-5.6 
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Flooring Details 

The first two details you will draw are simple details consisting of Detail Lines, Filled Regions, 
Text and Dimensions. 

You will draw a high-end floor and wall base detail known as terrazzo. This finish is poured 
in a liquid state, allowed to dry and then polished to a smooth finish. The colors and 
aggregate options are virtually unlimited (for example, you could use a clear epoxy resin and 
place leaves within the flooring). 

1. Per the steps previously covered in 
this section, create a new drafting 
view. 

a. Name : Terrazzo Base Detail 

b. Scale. 3"=l'-0" 

You will now draw the detail shown below. 

See the next page for specific steps. 

Terraco floor example mtb brass inlay 




WALL 


3/8" TERRAZZO 
BASE & FLOOR 
FINISH 


FIGURE 8-5.7 Terrazzo floor and wall base detail 
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2. Using the Detail Lines tool from the Annotate tab, draw the floor line 8” long using 

Wide Lines. 

FYI: The eight inch dimension is random, and does not represent anything other than a portion of the floor 
surface. 


Manage 

Modify | Flare 

D=+ml 1 irie^ 7*1 t 

4 -► ^ 

^ : 1 

0n (§ & 0 - 

r r. rr-v. 

& > X 

MeiKtire 

r rente 

Dmw 



Wide Lines^.. 

I inr r ity e 


3. Draw a vertical line, also 8" long, using the Medium Lines style. This line should be 
about 2" from the right edge of the floor line (just so your detail is generally 
proportional to the one presented in the book). 


Next, you will offset the two lines just drawn to quickly create the terrazzo floor and base. 


4. Select Modify Offset on the Ribbon. 



5. On the Options Bar, enter an offset value of 3/8". 


| (_) Graphical Numerical Offset: O' 0 3/8" F71 Copy 


J 


6. Pick the floor line when the preview line appears above the horizontal line. 



7. Now Offset the vertical line 3/8" to the left. 

Your drawing should now look like the image to the right (less 
the arrows). Next you will change the top horizontal line to a 
lighter line weight, offset it up 6" to create the top of the wall 
base and then use the Fillet Air feature to round off the 
corners. 
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8. Select the top horizontal line and change the Une 
Style from Wide Lines to Medium Lines via the 
Ribbon. 

9. Offset the top horizontal line upward 6" inches. 

10. Select the new horizontal line and then drag its right 
end grip over to the vertical line. 

Next you will trim and round the corners in one step. 


11. Select the Detail Line tool from the Annotate tab. 

a. Select Fillet Arc from the Drain panel. 

b. Set the Une Style to Medium Lines. 

c. Check and set the Radius to Vi". 


(3 0 • <h ' 


i® A ft • > ? " ^ 0 ■ 


1 k 

Mudify 
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I< L> 
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Geometry 


| 

□ 

♦ 

*c. 


Analyze Missing fit Stte 

am \h 

0 _ PH hj ~ 

iax 

Moctfy 




,« 0 01/1* 

Ufa* 




Collabordce 

It 

fcH BJ 3 


View Manege 


Modify 1 Prece 0e:a»r Ures | 

*. \ ’ y& & 0 * 

4 ‘ * Jf—I " * Medium lino 

View I Measure Create | ^ Ur»e Style 



12. Click on the portion of the two lines you want to 
remain (see the two numbered clicks in the image 
to the right). 

The line is now trimmed and an arc has been added. 

13. Repeat these steps to round off the top edge of 
the wall base. 



Next you will add a Filled Region to represent the terrazzo material with a pattern when 
viewed in a section. When creating the perimeter of a Filled Region you also specify a Une Style 
(similar to the Detail Une tool). In this case you will use Thin Unes for all but the left edge of 
the floor thickness. There you will change the Une Style to be an invisible line so as not to 
suggest a joint or the end of the flooring; but rather, that the flooring material continues. 
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14. Select Annotate Detail ^ Region Filled Region from the Gibbon. 

a. Select the Pick Lines option from the Draw panel. 

b. Select Thin Lines from the Lines Style panel. 



Selecting Pick Lines will allow you to quickly create the boundary of your Filled Legion based 
on lines already drawn. So you simply click on a line rather than pick two points to define 
the start and endpoints of each edge. However, with the Line and Arc options you could also 
snap to the endpoints of the previously drawn linework. The one drawback to using the Pick 
Lines option is you will have to trim a few comers, because the Filled Legion tool requires that 
a clean perimeter be defined (similar to the floor and roof tools). 

15. Pick the five lines and two arcs which define the edges of the floor and wall base. 

16. Switch to the Line option in the Draw panel and then set the Line Style to dnvisible 
Lines >. 


X 

/ a 0 

r nr rw 

- 

Ilo Line Style 


■ W 

^Invisible lines> » 

w 


Mode 

Draw 

Line Style 


While in Sketch Mode (i.e., the green check mark and red X are visible) for the Filled Legion 
tool, the invisible lines are not actually invisible. This allows you to select and modify them 
as needed. 


17. Draw a line to close off the open edge of the flooring on the left hand side. 
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18. Use the Trim tool to clean up the two comers where 
the lines run past. 

19. Click the green check mark to finish the Filled Region. 

Your drawing should look like the one shown to the right. The 
default pattern is a cross hatch. You will change this next. 

20. Select the Filled Region; you must click on one of the 
edges (and you may need to use Tab). 


21. Expand the Type Selector to 

see the options currently 
available. 

Looking at the list, we notice an option 
for concrete is not listed (which is what 
we decided we want). Next you will 
learn how to add this. 

22. Press Esc to close the Type 
Selector. 

23. Click Edit Type. 

24. Click Duplicate. 

25. Enter Concrete for the name. 


26. Click in the Fill Pattern field and then click the icon that appears to the right. 

27. Select Concrete from the list and click OK. 


Properties 

ID 

Filled region 
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Wotfl 1 
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Notice the option to hatch the fill background 
opaque or transparent and the line weight setting. 

28. Click OK to close the Type Properties. 

Your tetrazzo now has a concrete pattern. You 
can import additional fill patterns (using any 
AutoCAD hatch pattern file) or create custom 
ones with specific line spacing. This Filled Region 
tool can be used in floor plans as well; maybe you 
want to highlight the corridors or private office 
areas. When a Filled Region is selected the square 
foot area is listed in the Properties Pallet. Thus, you 
could quickly create a Filled Region just to list the 
area and then delete the Filled Region. 
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The last thing you will do is add the notes and dimensions. These will be the correct scale 
based on the View Scale setting (which should be 3" — T-0"). Once you place the dimension 
you will leam how to adjust the dimension style so the O' does not show up. 


29. Add the dimension and two notes as shown. 


30. Select the dimension. 

31. Select Edit Type. 

32. Click the button to the 
right of Units Format. 

33. Uncheck Use Project 
Units. 

34. Check Suppress 0 feet. 

35. Click OK twice, to close 
both open dialog boxes. 



WALL 


3/8" TERRAZZO 
BASE & FLOOR 
FINISH 


Your dimension should now only say 6" rather than 
0 , -6 ,/ . Because you changed this in the Type Properties, 
all dimensions will have this change applied (both 
previously saved and new). If you want to have both 
options, you would first need to Duplicate the 
dimension type, which is similar to creating new 
wall, door and window types! 

The last thing you will look at is adjusting the arrow 
style for the notes. 

36. Select one of the notes. 

37. Click Edit Type. 



Format 



38. Change the Deader Arrowhead to Arrow Filled 30 Degree. 

39. Click OK. 


Your detail should now look similar to the one presented at the beginning of this exercise. 
This detail can now be placed on a sheet (covered in chapter 12). You can also export this 
detail and save it in a detail library that you and others in your firm can utilize. To export the 
detail, simply right-click on the view name in the Pr oject Browser and select Save to new File. 
Place the file on a server so everyone can get at it. To load this file into another project: 
Select Insert Insert from File Insert Views from File. 
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Now you will draw another detail using the same tools and techniques. Keep in mind, every 
detail needs to go in its own drafting view. This is required for Revit to manage the reference 
bubbles on the sheets. 

40. Create a new drafting view; 

a. Nam: Floor Transition Detail 

b. Scale: 3" = l'-O" 

41. Draw the detail per the following guidelines: 

a. The detail will be plotted at 3"=V-0" (this determines the text and leader 
size). 

b. Tile pattern is Diagonal Up—Small; this requires a new Fill Region style (see 
the previous exercise for more information). 

c. The grout (i.e., area under tile) is to be hatched with Sand — Dense; this also 
requires a new Fill Region style. 

d. Draw the tile V” thick and 4" wide. 

e. The grout is V/' thick. 

f. The resilient flooring is shown Vf thick. 

g. The solid surface (e.g., Corian) threshold is V/f wide; draw an arc between 
the two floor thicknesses. 

h. Hatch the threshold with the solid hatch: 

i. Duplicate the Solid Black Filled Region style. 

ii. Name the new style: Solid Gray. 

iii. Set the hatch’s color to a light gray (RGB color 192). 

i. The bottom concrete floor line is to be the heaviest line. 


- RESILIENT FLOORING 

/ 

/ 

/ 

- SOLID SURFACE THRESHOLD 


THIN SET CERAMIC TILE 



- CONCRETE FLOOR 

FIGURE 8-5.8 Floor transition detail: ceramic tile to resilient flooring 
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The previous drawing would typically occur in a door opening and the location of the door 
would also be shown in the detail. This lets the contractor know that the threshold is to 
occur directly below the door slab. 


Base Cabinet with Drawers: 

This section will dive right into drawing cabinet details. These are often based on industry 
standard dimensions so many of the dimensions and material thicknesses can be omitted 
(assuming the project manual/specification covers this). 

42. Create a drafting view: 

a. Name: Base Cabinet Detail - Drawers 

b. Scale: 1" = l'-0" 

Revit provides many Detail Components which aid in creating 2D details. Things such as side 
views of bar joists, section views of steel beams and angles, and more are available in the 
Detail Component library. The detail below takes advantage of three Detail Components which 
ship with Revit: particle board, lumber and the counter top. The only things drawn with the 
Detail Cine tool are the tops of the drawers, the drawer pulls (i.e., handles) and the heavy 
wall/floor lines. 



FIGURE 8-5.9 Cabinet section (with drawers) 
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43. Using the Detail lane tool, draw the 
floor and wall line, shown in the image 
to the right, using the Wide Lines 
style. (Do not add the dimensions.) 

Next, you will load the countertop Family 
from the Detail Component library. 

44. Select Annotate Detail 
Component Detail Component 

from the Ribbon. 

45. Click Load Family from the Ribbon. 

46. Click the Imperial Detail Library 

shortcut on the left (or just open the 
Detail Items folder). 


47. Now, browse to: Div 12-Furnishings ~> 123000-Casenwk ~>123600-Counteitops. 

48. Select Countertop-Section.rfa and then click Open. 

Countertop-Section with type 24 "Depth is current, in the Type Selector, and ready to be placed. 

49. Place the countertop as shown: 

a. Aligned with wall 

b. 3'-0" above the floor (dimension to the line second from the top; the open 
heavy line is an exaggeration to highlight the added plastic laminate surface. 

c. With the countertop selected, adjust the values in the Properties Palette: 

i. Backsplash Depth: 0 ' 1 " 

ii. Counter Depth: 2' 

iii. Thickness: O' l 5 /s" 

d. Do not add dimensions yet. 

Be careful not to click on the grips when the countertop is selected as this will adjust its 
dimensions; this is because the values are associated with an instance parameter rather than a 
type parameter. 

Next, you will load and place the 2x lumber. The two on the floor are 4" high, which are cut 
down from a 2x6. So you will load a 2x4 Family and then create a duplicate and adjust the 
height from V/2' to 4". 

50. Per the step just covered, load Nominal Cut Lumber-Section.RFA from the 

following location: Detail Item Div 06-Wood and Plastic ->061100-Wood Framing. 
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To minimize the number of Types for the lumber family, you are presented with the Specify 
Types dialog. This lets you pick just the sizes you want — more can be added later. 


f 
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OK Cancel Help 

□ 

L. 









51. Hold the Ctrl key and select 1x4 and 2x4 and then pick OK. 

52. Select 2x4 in the Type Selector'. 

53. Click Edit Type. 

54. Click Duplicate. 

I 

55. Enter 2x4 Base Cabinets for the name. 

56. Change the Height from S/ 2 " to . 

57. Click OK to close the Type Properties. 

58. Place the two 2x4 Base Cabinet detail 
components on the floor as shown in the image 
to the right. (Do not add the dimension.) 

59. Place the two 1x4 components as shown. 

Next, you will load the detail component used to draw 
particle board. This Family is somewhat like the Wall 
tool. You pick two points and two lines and a fill 
pattern is generated. The Type T elector' also has a number 
of standard thicknesses ready to use. 

60. Per the step just covered, load Particle board-Section.rfa from the following 

location: Detail Items Dir 06-Wood and Plastic 061600-Sheathing. 
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61. Select the 3/4" type from the Type Selector. 

62. Draw the two pieces of particle board shown in the 
image to the right; these are the top and bottom of 
the base cabinet. TIP: Use the space bar to flip the thickness 
while draning, if needed. 

63. Draw the cabinet back; use the 3/8" thickness 
option and extend it 1/4" into the top and bottom 
boards. See image below. TIP: Drear temporary detail 
lines so you have a place to pick if needed. Delete them ivhen done. 

The newest drawn particle board automatically shows up 
on top of any previously drawn particle board. This is how 
the notice is created. There was no trimming or erasing 
required. If you need to change the order of the overlap, 
simply select the component and use the Arrange options 
on the Ribbon. 


Modify | Detail Items 

CD- 
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SI 
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Edit 
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64. Draw the rest of the base cabinet using the 

techniques previously covered and the following 
information: 

a. The “EQ” dimensions are 6". 

b. The drawer bottoms and backs are all '/S' 
particle board; everything else is 3 A". 



c. Use Thin Lines for the pulls and the top edge of the side drawer panel (seen 
in elevation in Figure 8-5.9). Use Medium Lines for the rubber base. 

d. Add dimensions not provided which can be approximated; make it look like 
the image in the book as much as possible. 


e. Add all the notes and dimensions shown on the first image only. 
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Some things you should know about detailing: 

In the previous steps you drew a typical detail showing a standard base cabinet with drawers. 
Interior designers occasionally draw these details, but more often, they simply review them 
for finishes. 

The countertop material needs to match that which is specified in the Project Manual and 
intended for the project. For example, a PJ .AM (i.e., plastic laminate) countertop would not 
be appropriate in a laboratory where chemicals would be used. 

The base of the cabinet typically has the same wall base as the adjacent walls. For example, if 
the walls have a rubber base (also referred to as a resilient base), the toe-kick area of the base 
cabinet would also receive a rubber base; this is the type of base shown in the previous 
detail. If the project only had ceramic tile wall base, you would show that. 

The notes for details (or any drawing) should be simple, generic and to the point. Notice in 
previously drawn detail that the note for the base does not indicate whether the base is 
rubber, tile or wood. This helps avoid contradictions with the room finish schedule. The 
note simply says the cabinet and floor are to receive a finish and instructs the contractor to 
go to the Room Finish Schedule to see what the finish is. This is particularly important in 
buildings that have several variations of floor and base finishes. 

Notes should not have any proprietary or manufactures names in them either. For 
example, you should not say “Sheetrock” in a note because this is the brand name; rather, 
you should use the generic term “gypsum board”. Similarly, you would use the term “solid 
plastic” rather than “Corian” when referring to countertops or toilet partitions. In any event, 
whatever term you use on the drawings should be the same term used in the Project Manual! 

One last comment: the Construction Documents set should never have abbreviations within the 
drawings that are not covered in th & Abbreiiations list, usually located on the title sheet. 
Construction Documents are legal, binding documents, which the contractor must follow to a 
“T.” They should not have to guess as to what the designers meant in various notes all over 
the set of drawings. It is better to spell out every word, if possible, only abbreviating when 
space does not permit. You would not want a bunch of abbreviations in your bank loan or 
mortgage papers you were about to sign! Plus, non-documented abbreviations would 
probably not have much merit before a judge or arbitrator in the case of a legal dispute! 
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65. Using the same steps just covered, draw the base cabinet shown below. Name the 
drafting view Base Cabinet Detail. The Scale is also — l'-O". 

TIP: Duplicate the Base Cabinet Detail - Drawer lieiv and modify it to be this detail; much of this detail is 
exactly the same. 


N. 


> 

LU 
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in 

LU 

LU 

CO 

CO 

LU 

s 

> 




r 



PLAM COUNTERTOP 
& BACKS PLASH 


PLAM CLAD DRAWER 


DOOR & DRAWER PULL 


ADJUSTABLE SHELF 
WOOD CABINET 

BASE & FLR FIN, 

SEE RM FIN SCHED 


FIGURE 8-5.10 Cabinet section (door + drawer) 


Cabinet details do not need to have every nook-and-cranny dimensioned because they are 
very much a standard item in the construction industry. Furthermore, the Project Manual 
usually references an industry standard that the contractor can refer to for typical 
dimensions, thicknesses and grades of wood. 

The vertical dimension shown in the cabinet detail above says “VARIES - SEE ELEV”. 
This notation, rather than an actual number, allows the detail to represent more than one 
condition. The interior elevations are required to have these dimensions, which may be the 
standard 36" or the lower handicap-accessible height. 
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Ceiling Detail: 

Next, you will draw a typical recessed light trough detail at the ceiling. This is used often in 
commercial/public toilet rooms. 

66. Create a new drafting view: 

a. Name: Toilet Room Ceiling Detail 

b. Scale: V/ 2 " = l'-O" 

c. See the next page for additional notes. 

67. Load the following Detail Components into your project: 

a. Div 09-Finishes 092000-Plaster and Gypsum Board 
092200-Supports 092216-Non-Structural Metal Framing 

i. Interior Metal Runner Channels-Section.rfa 

ii. Interior Metal Studs-Side.rfa 

b. Div 09-Finishes 092000-Plaster and Gypsum Board 
092900-Gypsum Board Gypsum Wallboard-Section.rfa 

c. Div 09-Finishes 095000-Ceilings 095100-Acoustical Ceilings 

i. Suspension Wall Angle-Section.rfa 

ii. Suspended Acoustic Ceiling-Square Edge-Section.rfa 



TIP: The notes in details should align on one edge as shoivn. Additionally, the leaders should not cross 
dimensions or other leaders unless it is totally unavoidable. 
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When using the Detail Components you will occasionally run into a few challenges getting 
things to look exactly the way you want them. For example, many firms have traditionally 
shown gypsum board as if it were continuous — not indicating the joints. Most contractors 
understand this and the designer usually does not want to imply the gypsum board be 
installed in a specific way or order. However, the Detail Component feature forces these edge 
lines to appear. Unfortunately we cannot use the Linemrk tool to set some of the lines in a 
Detail Component to be invisible. 

.Another problem you will run into, when using Detail Components, is the fact that everything 
is drawn true to life size. You may think, “Isn’t that a good thing?” Usually it is, but some 
things often need to be exaggerated so they are legible on the printed page. Take the metal 
stud runner for example; when placed next to the Gypsum Board detail component it is totally 
hidden because the gypsum line weight is heavier than the runner stud. The best thing to do 
is to edit the Family so the runner stud has a heavier line weight and its thickness is 
exaggerated inward (you don’t want to change the overall width. However, this type of 
change is outside the scope of this exercise, so you will do the following: 

68. Erase the runner stud Detail Components and draw Detail Lines using Medium 
Lines — in bound from the gypsum board. 

69. Make the light fixture FA" x l 3 //' with a \" circle for the light. Use the Solid Gray 
Fill Region previously created. 

70. Sketch the egg-crate lens using Detail Lines. Create a new Fill Region using the 

Vertical-Small fill pattern. 

71. Add the notes and dimensions shown. 
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Fixed Student Desk at Raised Seating Classroom: 

This detail would work nicely for the fixed desks in the Lecture Classroom. However, 
assuming this detail came from a standard detail library, you would have to coordinate with 
what you have previously drawn in the floor plan. For example, the overall depth shown in 
the detail below is about and the depth drawn in plan is 2'-0" (see page 6-21). They 
would need to match. (You do not have to make any plan changes at this time.) 

72. Create a new Drafting View: 

a. Name: Fixed Student Desk 

b. Scale: VA" = T-0" 

c. See the next page for additional comments 
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73. Load the following detail component: 

a. Div 06-Wood and Plastic\062200-Millwork\Standard Millwork-Section.rfa 

i. Load the 1x2 and 1x4 sizes. 

74. Develop the fixed student desk following these guidelines: 

a. All particle board and trim to be Detail Components. 

b. Tapered wood blocking to have Wood 2 Fill Pattern. 

c. The curvy line pointing to the l'-O" dimension should be drawn like this: 

l. First add the “PLAM” note using a regular leader; 

ii. Use the Detail Line tool; 

iii. Select the Spline Dram option; 

iv. Set the Line Style to Thin; 

v. Sketch the curvy line starting at the corner of the leader. 

d. Add a horizontal Detail Line at the top of the sloped work surface so you have 
something to pick when adding the angle dimension. 

As you can see, some of the Detail Components have odd line weights when placed side-by- 
side. Both the wood trim and particle board are in section so they should be the same line 
weight. You would have to edit the family to make this change, which will not be covered at 
this time. 


Using the Keynotes Feature: 


The content that ships with Revit, both 2D and 3D, has a default keynote value assigned to 
it. Keynotes are used to save room and make details look neater; it is a reference number 
rather than a full note, and then an adjacent legend lists what each number means. This 


legend is for all the details on a sheet. You will 
learn how this works next. You will make a copy 
of the Fixed Student Desk, add keynotes and then 
create a keynote legend. 

75. Right-click on the Fixed Student Desk 

item in the Project Browser. 

76. Select Duplicate Duplicated with 

Detailing. 

77. Rename the new view: 

Fixed Student Desk — Keynotes 


78. Erase all the notes, but leave the 
dimensions. 


79. Select Annotate ^ Tag ^ 
Keynote from the Ribbon. 


Keynote 



FIGURE 8-5.13 Keynote added 
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80. With the Keynote tool active, click the '/z' particle board shown in Figure 8-5.13; you 
will see it highlight just before selecting it. 

81. Click two additional points to define a leader and text location, just like placing text 
with a leader. 

You now have a keyed note placed in your drawing. This only works on Detail Components (in 
drafting views) and not Detail Lines as they are too generic. Next, you will see where this 
keynote notation is coming from. 

82. Select the Vz" particle board; 
go to its Type Properties. 

Notice the Keynote value listed. This 
was defined in the Family you loaded. 

Now you will view the keynote textfile 
so you can see how a family could be 
changed to “mean” something else. 

You might change a family directly or 
create a duplicate Type first. 

83. Click in the cell listing the 
Keynote. 

84. Click the small icon that 
appears to the right. 

You now see a rather extensive listing 
of keyed notes. Take a minute to 
explore the various sections and 
descriptions for the keynote 
references. 

Notice the path listed at the top. This 
is the location of the text file being 
used for the keynotes. The path to this 
file is set via the Keynoting Settings icon 
located in the Tag panel expanded area 
on the Annotate tab. 
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85. After reviewing the keynote 
text file click Cancel. 

86. Click OK to close the Type 
Properties dialog. 

The last thing to learn is how to 
create the Keynote Legend. This 
legend can be added to any sheet with 
keynotes. If the “By sheet” option is 
selected in the dialog box shown to 
the right, only keynotes actually found 
on that specific sheet will be listed. 

87. From the View tab, select 

Legend ^ Keynote Legend. 

88. Click OK to accept the name: 

Keynote Legend. 


r- 

Keynoting Settings 


Keynote Table: 
Full Path: 




rial'RevitKevnotes Imperial 2004.txt 


Browse... 


Saved Path: 

I RevitKeynotiesJmperial_2004.b(t View.., 


Reload 


Path Type: 

0 Absolute 0 Relative At Library Locations 

Numbering Method: 

'&! By keynote 0 ly sheet 


OK 


Cancel Help 


89. Click OK to accept the 
default properties and to 
create the legend. 

You should now see the Keynote 
Legend shown to the below. 

FYI: Make sure the numbering method is 
still set to By keynote in order to see all the 
keynotes at this time. 

Later, in Chapter 12, you will leam 
how to place views on sheets. 


Keynote Legend 

| Key Value 

Keynote Text 


06 16 (( 


1/2" Particleboard 

16 16 M 


1" Particleboard 

06 22M 


1x2 Wood Trim 

06 22*0 


1x4 Wood Trim 

*9 22 16 


3 5/S" Metal Stud Framing 

*9 22 16 


3 5/8" Metal Runner 

| 09 29*0. 

5/8" Gypsu m Wa llbo a rd 

1 



90. Add the remaining keynotes and then Save. 
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Finally, you can create elevations and sections that reference a drafting view rather than a 
true view of the model. This is another one of those places where you are breaking the 
intelligence of Revit’s drawing sheet and number coordination. 

To do this, you select the Elevation or Section tool, and rather than picking points in the 
drawing right away, you select a view that already exists in the project from the Options Bar. 
Even though you have not placed any roof drains, you could switch to the Roof plan view 
and add a section mark that references the roof drain detail. 

The following steps do not need to be performed at this time: 

• Switch to the Roof floor plan view. 

• Select the Section tool on the View tab. 

• On the Ribbon / Options Bar settings (Figure 8-5.14): 

a. Type Selector': Detail View: Detail 

b. Reference other view: check 

c. Reference other liew drop-down list: Typical Roof Drain Detail 
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®' 


F71 Reference •the 




De ail View 
Detail 


Section 


Edit Type 


<New Drafting View> ▼ 

<New Drafting View > 

Drafting View: Section of Roof 


View Measure Create j 
Offset: O' 0" 



Section: Cross Section 1 
Section: Longitudinal Section 
Section: Typical Wall Section 


FIGURE 8-5.14 Placing a section that references the roof drain detail 


• Pick two points, roughly as shown in the image to the right. 

Try double-clicking on the blue bubble head; it should bring you to the 
roof drain detail. Once the detail is placed on a sheet, the bubble head 
will be automatically filled out! 

13. Save as 8-5.rvt. 
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Self-Exam: 

The following questions can be used as away to check your knowledge of this lesson. The 
answers can be found at the bottom of this page. 

1. The controls for the section tag (when selected) are similar to the controls for the 
elevation tag. (T/F) 

2. In large-scale elevations (and areas elevated within a section), Revit displays the 
masonry coursing. (T/F) 

3. In large-scale sections (i.e., wall sections), Revit displays the masonry coursing in 
addition to the material hatching. (T/F) 

4. The “Crop Region” is represented by a black rectangle in the section view. (T/F) 

5. Use the_tool to reference a larger section off a building section. 

Review Questions: 

The following questions may be assigned by your instructor as a way to assess your 
knowledge of this section. Your instructor has the answers to the review questions. 

1. The visibility of the crop region can be controlled. (T/F) 

2. It’s not possible to draw a leader (line with arrow) without placing text. (T/F) 

3. When a section tag is added to a view, all the other related views automatically get a 
section tag added to it. (T/F) 

4. It is possible to modify objects (like doors, windows and ceilings) in section views. (T/F) 

5. You cannot adjust the “depth of view” using the crop region. (T/F) 

6. What is the first thing you should do after placing a section tag? 

7. If the text appears to be excessively large in a section view, the view’s 

_ _is probably set incorrectly. 

8. The abbreviation M.O. stands for_ _. 

9. Describe what happens when you double-click on the section bubble: 

10. Revit provides_different leader options within the text command. 

Self-Exam Answers: 

1 - T, 2 - T, 3 - F, 4 - T, 5 - callout 
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Lesson 9 

Office Building: INTERIOR DESIGN:: 

This lesson explores the various “features,” if you will, of a floor plan, such as toilet room 
layouts (i.e., fixtures and partitions), cabinets and casework (e.g., reception counters and 
custom cabinets). Additionally, you will look at placing furniture into your project. 


Exercise 9-1: 


Toilet Room Layouts 


Toilet room layouts involve placing water closets (toilets), toilet partitions and sinks. These 
rooms have many code issues related primarily to handicapped accessibility. These codes 
vary from state to state (and even city to city). 

You will start this exercise by loading several components to be placed into your project. 

1. Open ex8-5.rvt and Save As ex9-l.rvt. 

2. Select Load Family from the Insert tab and load the following items into the current 
project: 

Local Files (i.e., on jour hard drive) 

a. Plumbing\Architectural\Fixtures\Water Closet\ 

Toilet-Comercial-Wall-3D.rfa 

b. Plumbing Fixtures \Architectural\ Fixtures \ Urinals \Urinal-Wall-3D 

Online Files (i.e., Seek.autodesk.com via the Insert tab) 

c. Sink-Wall-Rectangular 

d. Grab Bar-3D 

e. Toilet Stall-Accessible-Front-Braced-3D 

f. Toilet Stall-Braced-3D 

g. Urinal Screen-3D 

These files represent various families that will be used to design the toilet room. It is possible 
to create custom families for non-typical conditions. 

Figure 9-1.1 shows an example of the various families available for Toilet Stalls on 
Autodesk Revit’s web site. 
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3. Switch to Level 1 view. 

The next step will be to place the toilet 
stalls. 


4. Using the Component tool, pick 

Toilet Stall-Accessible-Front- 
Braced-3D: 60" x 60" Clear 

from the Type Selector. 


FIGURE 9-1.1 Toilet stalls online 


5. Zoom in to the toilet rooms (North of the elevator). 


6. Place the toilet stall as shown and then move into place using the Move tool and 
your snaps or the Align tool (Figure 9-1.2). 


Once you move the toilet stall North, 
you will have your first stall in place. 

Next, you will place two standard size 
toilet stalls. 

7. Place two toilet stalls; 

Toilet Stall-Braced-3D: 

36" x 60" Clear as shown in 
Figure 9-1.3. 



FIGURE 9-1.2 Accessible Toilet stall 


As with most projects, you will need to modify the model as you develop the design. In this 
case we notice that toilets that are back-to-back and stacked on each floor will require a 
thicker wall to accommodate the fixture brackets (W.C.’s are not hung on the wall by light 
gauge metal studs) and larger piping. You will make this adjustment next. 
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FIGURE 9-1.3 Toilet stalls placed 


8. Select the middle wall and the West 
wall and Move them 6" to the West. 

9. Move the far East wall (of the two 
toilet rooms) 6" to the east. 

10. Add an additional 4 7 A // gyp. bd. wall 
as shown in Figure 9-1.4. 

TIP: Make sure wall height and base offset are correct. 

11. Modify the North wall of the 
elevator shaft to have furring and 
gyp. bd. on the toilet room side. 

TIP: Use the wall type you createdfor the stair shafts. 


12. Add the additional components as 
shown in Figure 9-1.4. 



FIGURE 9-1.4 Toilet room layout 
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As mentioned previously, building codes vary by location. The toilets in the accessible stall 
area are usually mounted higher than the typical fixtures. When a room has more than one 
urinal, one is usually required to be mounted lower for accessibility. Another example is that 
Minnesota requires a separate vertical grab bar above the horizontal grab bar on the wall 
next to the toilet. 

You will now copy the revised walls and toilet room layout to the other levels. The elevator 
shaft extends through each floor, so you will not have to copy that wall. Looking at the 
upper levels you can see the revised elevator shaft wall and the old wall layout (Figure 9-1.5). 
It will be easier to delete the stud walls rather than modify the existing walls. 

13. Delete the walls, per Figure 9-1.6, for Levels 2 and 3. 

14. Copy the walls and toilet room layout (for Level 1) to the clipboard and Paste 
Aligned to Levels 2 and 3. 




FIGURE 9-1.5 Walls on upper levels FIGURE 9-1.6 Walls deleted 


Interior Elevation View: 

Next, you will set up an interior elevation view for the Men’s Toilet Room. You will also add 
a mirror above the sinks in elevation view. 


9-4 






Office Building: INTERIOR DESIGN 


15. Switch to Level 1 and place an interior Elevation tag looking towards the west 
wall (wall with fixtures on it); see Figure 9-1.7. 


16. Rename the new view to: Men’s Toilet — Typical in 

the Project Browser. 

17. Switch to the new view. Adjust the Crop Region so the 
concrete slab is not visible. Your view should look 
like Figure 9-1.8. 

You may see the building section reference as shown in 
Figure 9-1.8. This would not typically be shown in an interior 
elevation view, especially because it does not intersect the 
elevation view. You will remove the reference in the next 
step. You cannot simply delete it, because that will remove it 
from all views and delete the section. 



FIGURE 9-1.7 Elevation tag added 


18. If you see the building section tag, click on the section reference to select it and then 
right-click and pick Hide in View ^ Elements from the pop-up menu (Figure 9- 
1.9). 



FIGURE 9-1.8 Men’s Toilet — Typical view 
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19. Load component Specialty Equipment\ 
Toilet Room Specialties\ Mirror.rfa from 
the Online Revit library. 

20. While in the interior elevation view, 
place a 11" x 48" Mirror on the wall 
above the sinks. Use the Align tool to 
align the mirror with the middle sink 
(Figure 9-1.10). 

21. Add the notes and dimensions shown 
in Figure 9-1.10. Adjust the heights and 
locations of the fixtures/components 
as required. 


72"x4J" MWRW -, y- IJPiNAL SCREEN • - T«JLET PARTITION 

\ I 

\ 



FIGURE 9-1.10 Updated interior elevation 


FYI: Keep in mind that many of the symbols that come with Revit (or any program for that matter) are not necessarily 
drawn or reviewed by an architect. The point is that the default values, such as mounting heights, may not meet ADA, 
national, state or local codes. Items such as the mirror have a maximum height off the floor to the reflective surface that 
Reiit’s standard components may not comply with. However, as you apply local codes to these families, you can reuse 
them in the future. 
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Adjusting the Reflected Ceiling Plan: 

Because you added a wall in the East toilet room, the definition of the room that the 
reflected ceiling plan uses is incorrect. You will adjust that next. You will have similar 
problems on Levels 2 and 3 if you added ceilings there, because you deleted walls and then 
pasted new walls. 

22. Switch to Level 1 RCP (Figure 9-1.11). 

23. Hide the Interior Elevation tag from this view (via right-click and Hide in View). 

24. Delete the ceiling in the Men’s Toilet room. 


25. Place a new ceiling to fit within the room. 


26. Select the ceiling grid in the atrium, and then pick Edit Boundary to 
adjust the reference lines for the perimeter of the ceiling grid in the 
atrium area (Figure 9-1.12). 



B«ijndary 

Mtde 


FYI: You could hare used this methodfor Steps 24/25 as well. 


27. Correct the ceilings on Levels 2 and 3. 


28. Save your project as ex9-l.rvt. 



Figure 9-1.11 Level 1 RCP 


FIGURE 9-1.12 Revised Level 1 RCP 























Architectural Commercial Design Using Autodesk Revit 2014 


Exercise 9-1: 


Cabinets 

In this exercise you will look at adding cabinets and casework to your project. As usual, Revit 
provides several families to be placed into the project. 

Placing Cabinets: 

You will add base and wall cabinets in a break room on Level 1. 

1. Open ex9-l .rvt and Save As ex9-2.rvt. 

2. Switch to Level 1 view and zoom into the area shown in Figure 9-2.1. 



3. Load the following components into the project 
(all local files —folder listed aftei'filenamU ): 

a. Counter Top w Sink Hole (Casework\Counter Tops) 

b. Base Cabinet-Double Door Sink Unit (Casework\Base Cabinets) 

c. Base Cabinet-Single Door (Casework\Base Cabinets) 

d. Base Cabinet-4 Drawers (Casework\Base Cabinets) 

e. Upper Cabinet-Double Door-Wall (Casework\Wall Cabinets) 

f. Sink Kitchen-Single (PlumbinffArchileclmal\I ‘ixlmesfolder) 

g. Refrigerator (Specially Equipment\Domestic folder) 

You are now ready to place the cabinets into your floor plan. 
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FYI: As with other components (i.edoors and windows), Rent 
loads several types to represent the most valuable / useful sieves 
available. Cabinets typically come in 3 "increments ivith different 
types (i.e., single or double door unit) having maximum and 
minimum sieves. 

4. With the Component tool selected, pick Base 
Cabinet-4 Drawers: 24" from the Element Type 
Selector. 

5. Place the cabinet as shown in Figure 9-2.2. 

TIP: The control arrows are on the front side of the cabinet; the 
cursor is on the back. Press the spacebar to rotate ivhileplacing (i.e., 
before picking). 

6. Place the other two base cabinets as shown 
in Figure 9-2.3, with a 24” single door base 
cabinet in the middle and a 48” sink base to 
the north end. 
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Add the remaining items as shown in Figure 9-2.4; be sure to use snaps. 

(E.g., place sink to one side, use move and snap to a mid-point of the sink bowl, and then to the mid-point of 
the same line representing the hole in the countertop). 



FIGURE 9-2.4 Completed plan view 


7. Add an interior elevation tag to setup the interior elevation view. (Figure 9-2.4) 

8. Rename the new elevation view to Break Room (east). 

9. Switch to the new view. Break Room (east). 

10. Adjust the Crop Region so the slab on grade is not visible. 

11. Your view should look like Figure 9-2.5. 


9-10 















Office Building: INTERIOR DESIGN 



You will add notes and dimensions to the elevation. You can also add 2D line work to the 
elevation. 

12. Set the View Scale to x /z r = l'-O". 

13. Add the notes and dimensions per Figure 9-2.6. 


PLASTIC LAMINATE FACED 
WALL CABINETS - 12" DEEP 


REFRIGERATOR (N.I.C.) 


PLASTIC LAMINATE FACED 
BASE CABINETS - 24" DEEP 


4" VINYL BASE 



FIGURE 9-2.6 Interior elevation with annotations 


14. Use the Model Line tool, on the Architecture tab, to draw the line on the wall behind 
the refrigerator, indicating the vinyl base. 
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When you select the Model Line tool, Revit will ask you what plane you want to draw on 
(Figure 9-2.7). This will allow Revit to restrict all your line work to a particular plane. 
Otherwise you would not know exactly at what depth the lines would be drawn on. 

15. Select Pick a Plane (Figure 9-2.7) and then pick the wall in the elevation view (use 
the TAB key and make sure the tool tip lists the wall before picking the plane). 

TIP: If you are prompted to switch to a different view, you selected the ivrongplane. Click cancel and try 
again. 


Work Plane 


legal 


Current Work Plane 
Name: 

<none> 

Show Dissociate 

Specify a new W«rk Plane 
Name <none> 

(0) Pick a plane 

0 Pi± a line and use the work plane it was sketched in 


OK Cancel Help 


FIGURE 9-2.7 Work Plane prompt 


16. Draw the line, snap to the endpoint of the base cabinet toe kick. 


FYI: The main difference between the Model Une tool on the Architecture tab and the Detail Une tool on the 
Annotate tab is this: any line nwk drawn nith the Model Une tool ivill shoiv up on other views ivhich see that surface. 
On the other hand, any line work drawn nith the Detail Une tool will only show up in the view in which they ivere 
created. So in this example,you mcy ivant to draw the lines using the Detail Une tool so the base does not show up in 
building and ivall sections. Do not change this at this time however. 


17. Select the line and in the Type Selector, change the Une Style to Thin Lines. 

18. Save your project as ex9-2.rvt. 
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Exercise 9-1: 


Furniture 


This lesson will cover the steps required to lay out office furniture. The processes are 
identical to those previously covered for toilets and cabinets. Various manufacturers are 
beginning to provide Revit content; for example take a look at www.hayworth.com. 


Loading the Necessary Families: 

1. Open ex9-2.rvt and Save As ex9-3.rvt. 

2. Select the Component tool and load the following items into the current project: 

Local Files (i.e., on jour bard drive) 

a. Work Station Cubicle.rfa (Furniture System) 

b. Work Station Desktops (Furniture System) 

c. Sofa-Pensi (Furniture\Seating) 

d. Chair-Breuer (Fumiture\Seating) 

e. Chair-Executive (Fumiture\Seating) 

f. Chair-Task Arms (Fumiture\Seating) 

g. Table-Round (Furniture\Table) 

Online Files (i.e., Seek.autodesk.com) 

h. Copier-Floor 


These files represent various families that will be used to design the offices. 


Tip: 

You can set the View mode for the Open dialog box (which is displayed when you click Load Family). One option is 
Thumbnail mode; this displays a small thumbnail image for each file in the currentfolder. This makes it easier to see 
the many symbols and drawings that are available for insertion. You can make the preview images larger by holding 
down the Ctrl key and then spinning the wheel on your mouse. 




A 

'_liTtiriurM rc.'.irZi* 

». 


m. 


■- • 



View set to List mode 



View set to Thumbnail mode 
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Designing the Office Furniture Layout: 

3. Switch to the Level 3 view. 

4. Place the furniture as shown in Figure 9-3.1. 



TIP: Use snaps to assure accuracy; use rotate and mirror as required. 


The cubicles in the open office area should be centered in the North-South direction. The 
cubicle partitions should overlap so only one partition is visible. The items not labeled in 
Figure 9-3.1 should be compared to the families listed in step 2; it will be obvious as to what 
the items are. 
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3D View of Office Layout: 

Next you will look at a 3D view of your office area. This involves adjusting the visibility of 
the roof and skylights. 

5. Switch to the Default ?)D view. 

6. Make sure nothing is selected and the Properties Palette is open. 

7. Click Edit next to the Visibility/Graphic Override parameter. 

8. Uncheck the R oof category and click OK. 

The roof should not be visible now. However, you should still see the skylights floating in 
space. You will make those disappear next. 

9. Select one of the skylights floating above the office area. 

10. Click the Temporary Hide/Isolate from the View Control Bar. 

You should see the menu shown in Figure 9-3.2 show up next to the Temporary Hide,/Isolate 
icon. This allows you to isolate an object (so it’s the only thing on the screen) or hide it (so 
the object is temporarily not visible). 


Apply I lide/Ijilste to View 

Isolate Category 
I lidc Catcgiiy 
Tmlnti* rirment 

Rejet Temp»raiy I lide/balate 
i/*“ = i *-u" □ 0 <x ik « «IZ30 » Qs I #5 ' 



FIGURE 9-3.2 Hide/Isolate popup menu 


11. Click Hide Category in the menu. (Figure 9-3.2) 

FYI: This makes all the skylights hide;you could leave it at “Hide TLlement” and select each skylight. 

12. Adjust your 3D view to look similar to Figure 9-3.3 by clicking and dragging your 
mouse on the ViervCube. 

You will now restore the original visibility settings for the 3D view. 
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Online Content: 

A few locations on the internet provide additional content for use in Revit. Some are free 
and some are not. Hopefully more product manufacturers will start providing content based 
on the products they make; making it easier for people to include that manufacturer’s 
product in their project (both the virtual and real projects). 

You have already spent a little time looking at Revit’s online content library 
(Seek.autodesk.com). You should spend some more time there so you know what is 
generally available. This will help you to reduce duplicated effort. 

The following sites also contain content that can be downloaded: 

• www.revitcity.com 

• Seek.autodesk.com 

• revit.autodesk.com/library/html (old Revit content library) 

• www.broutek.com 

• www.turbosquid.com/revit-market 

You should occasionally search the internet to see if additional content becomes available. 
You can do an internet search for “revit content”, make sure to include the quotation marks. 
The rendering content, such as that offered bywww.archvision.com, will be covered in 
Chapter 11. 
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Exercise 9-4: 


Adding Guardrails _ 

This lesson will cover the steps required to lay out guardrails. The steps are similar to 
drawing walls; you select your style and draw its path. 


Adding a Guardrail to the Atrium: 


1. Open ex9-3.rvt and Save As ex9-4.rvt. 


2. Switch to Level 2 view. 

iniiiiMj /\ cSX 


Railing Ramp Stair 1 

3. Select Architecture ^ Circulation 


Railing Sketch Path. 

Circulation 


4. Zoom into the Atrium area (South of the elevator). 

At this point you will draw a line representing the path of the guardrail. The railing is offset 
to one side of the line, similar to walls. However, you do not have the location Une option as 
you do with the Wall tool, so you have to draw the railing in a certain direction to get the 
railing to be on the floor and not hovering in space just beyond the floor edge. 

5. Draw a line along the edge of the floor as shown in Figure 9-4.1. 

TIP: Select Chain from the Options Bar to dr an' the railing with fewerpicks. 
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6. Click the green check mark on the Ribbon to finish the Railing tool. 

The railing has now been drawn. In the next step you will switch to a 3D view and see how 
to quickly change the railing style. This will also involve changing the height of the railing. 
Most building codes require the railing height be 42” when the drop to the adjacent surface 
is more than 30"; this is called a guardrail. 

7. Switch to the Default3X3 view. 

8. Zoom into the railing shown on Level 2, looking at it through the curtain wall. 
(Notice the railing style — Figure 9-4.2.) 



FIGURE 9-4.2 Added railing — 3D view 


9. Select the railing. You may have to use the Tab key to cycle through the various 
selection options. 


10. With the railing selected, select the various railing 
types available in the Type Selector' on the Ribbon. 
When finished make sure Railing: Guardrail - 
Pipe is selected. (Figure 9-4.3) 


FIGURE 9-4.3 Options for selected railing 


Railing 

Glass Panel - Bottom Fill 
Guardrail - P'pe 
Guardrail - Rectangular 
Handrail - Pipe 
Handrail - Rectangular 
Most Recently Used Types 
Railing : Guardrail - Pipe 
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Your railing should now look like Figure 9-4.4. Notice that a handrail was added to the 
railing. You should also notice that the handrail is on the wrong side of the guardrail. You 
will adjust that next. 



FIGURE 9-4.4 Railing with new style 


11. Switch to the Level 2 plan view and select the railing. 

12. Click on the Control Arrows to flip the railing orientation. (See the iY/below for 
additional information.) 

13. You can switch back to the 3D view to see the change. 

14. Finally, from the Level 2 plan view. Copy the railing to the clipboard and Paste it 
into the Level 3 view. 

15. Save your project as ex9-4.rvt. 


FYI: The last modification, using the control arrows, flipped the railing about the sketch lines, so the railingis non’ 
hanging out in space. You can fix this by selecting the railing, clicking “edit path ” on the Ribbon, and then moling the 
sketch lines in to compensate. 
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Make sure to examine the railing sample file available on Autodesk Seek; search for Railing 
Samples. You can download this file (railing samples.rvt), open it, select a railing and view 
its properties to see how it works. 



You can Copy/Paste a railing style from this drawing into one of your project files. Then 
you select your railing and pick the newly imported one from the Type Selector. This process 
was done to achieve the image below (Figure 9-4.6). Notice the glass railing with brackets. 



FIGURE 9-4.6 Optional railing configuration 
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Self-Exam: 

The following questions can be used as away to check your knowledge of this lesson. The 
answers can be found at the bottom of this page. 

1. The toilet room fixtures are preloaded in the template file. (T/F) 

2. You do not need to be connected to the internet when loading content from the 
online web library. (T/F) 

3. Revit content is not always in compliance with codes. (T/F) 

4. You can draw 2D lines on the wall in an interior elevation view. (T/F) 

5. Use the_tool to copy fixtures to other floors. 

Review Questions: 

The following questions may be assigned by your instructor as a way to assess your 
knowledge of this section. Your instructor has the answers to the review questions. 

1. Revit provides several different styles of toilet stalls for placement. (T/F) 

2. Most of the time Revit automatically updates the ceiling when walls are moved, but 
occasionally you have to manually make revisions. (T/F) 

3. It is not possible to draw dimensions on an interior elevation view. (T/F) 

4. Cabinets typically come in 6" increments. (T/F) 

5. Base cabinets automatically have a countertop on them. (T/F) 

6. What can you adjust so the concrete slab does not show in section? 

7. Flow does Revit determine where to place 2D lines in an elevation view (based on 
the example in this lesson)? 

8. What is the current size of your Revit Project? _ 

9. What should you use to assure accuracy when placing furniture? 

10. You use the_tool to make various components temporarily invisible. 


Self-Exam Answers: 

1 - F, 2 - F, 3 - T, 4 - T, 5 - Copy 
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Lesson 10 

Office Building: SCHEDULES:: 

You will continue to learn the powerful features available in Revit. This includes the ability 
to create parametric schedules; you can delete a door number on a schedule and Revit will 
delete the corresponding door from the plan. 


Exercise 9 4 : 


Room and Door Tags 


This exercise will look at adding room tags and door tags to your plans. As you insert doors, 
Revit adds tags to them automatically. However, if you copy or mirror a door you can lose 
the tag and have to add it. 

Adding Room T ags: 


You will add a Room Tag to each room on your Level 1 floor plan. 
1. Select Architecture Room & Area Room. 




TIP: Change the height of the Room element in the stairs to go up to "Level 3 + lO'-O "via the Properties Palette - 
and then just “tag” the room at Levels 2 and 3 rather than adding neiv room objects. 

Placing a Room/Room Tag is similar to placing a ceiling in the reflected ceiling plan; as you 
move your cursor over a room, the room (perimeter) highlights. When the room you want to 
place a Room element in is highlighted, you click to place it. 
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2. Click your cursor within the atrium area to place a Room, which will also 
automatically place a room tag (Figure 10-1.1). 

By default, Revit will simply label the space “Room” and number it “1”. You will change 
these to something different. 

3. Press Esc or select Modify to cancel the Room command. 

4. Click on the Room Tag you just placed to select it. 

5. Now click on the room name text to change it; enter Atrium. 

6. Now click on the room number to change it; enter 100. 

7. Add Room Tags (using the Room tool) for each room on Level 1, incrementing each 
room number by 1 (Figure 10-1.1). 

The stair shafts typically are numbered Stair #1, Stair #2, etc. The same number is then 
placed on each level. This is because stair shafts are really one tall room and the finishes 
would apply to the entire shaft, not each floor. When you try to place a tag with the same 
name and number, Revit will warn you; see the tip on the previous page to avoid this 
problem. 

8. Add Room/Tags to Levels 2 and 3. The numbering for Level 2 should start with 200 
and Level 3 should start with 300. (For Level 2, see Figure 10-1.2; Level 3, see Figure 
10-1.3.) 



10-2 









Office Building: SCHEDULES 



Adding Door T ags: 

Next you will add Door Tags to any doors that are missing them. Additionally, you will 
adjust the door numbers to correspond to the room numbers. 

Revit numbers the doors in the order they are placed into the drawing. This would make it 
difficult to locate a door by its door number if door number 1 was on Level 1 and door 
number 2 was on Level 3, etc. Typically, a door number is the same as the room that the 
door swings into. For example, if a door swung into an office numbered 304, the door 
number would also be 304. If the office had two doors into it, the doors would be numbered 
304A and 304B. 

9. Switch to Level 1 view. 

10. Select Annotate Tag ^ Tag by 
Category button on the Ribbon 
(Figure 10-1.4). 


Figure 10-1.4 Annotate tab. Tag panel 



Annotations 

Tag Ity Tag 

Multi- Category 


Category All 1 

fg Material Tag 


Tag 


Notice as you move your cursor around the screen Revit displays a tag, for any elements that 
can have tags, when the cursor is over it. Revit actually places a tag when you click the 
mouse. 
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11. Uncheck the Leader option on the Options Bar. 


Modify | lag 

jcs. Horizontal * 

Tags... 

1 lLaader Attached hnd *j 1''2" | 


12. Place a door tag for each door that does not have a tag, do this for each level. 

13. Renumber all the door tags to correspond to the room they open into; do this for 
each level. (Figure 10-1.5) 

REMEMBER: Click Modify, select the Tag and then click on the number to edit it. 



FIGURE 10-1.5 Level 1 — door tags (scale changed to make tags larger on this page) 


Tip: Tag All... 

This tool allows you to quickly tag all the elements of a selected type (eg., doors) at one time. After selecting the tool, 
you select the type of elementfrom a list and specify whether or not you want a leader. When you click OK, Reiit tags 
all the untagged doors in that view. 


14. Save your project as exlO-l.rvt. 
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Exercise 9 4 : 


Generate a Door Schedule 

This exercise will look at creating a door schedule based on the inf ormation currently 
available in the building model (i.e., the tags). 

Create a Door Schedule View: 


A door schedule is simply another view of the building model. However, this view displays 
numerical data rather than graphical data. Just like a graphical view, if you change the view it 
changes all the other related views. For example, if you delete a door number from the 
schedule, the door is deleted from the plans and elevations. 


1. Open exlO-l.rvt and Save As exl0-2.rvt. 

2. Select View Create Schedule/Quantities button 

from the Ribbon. 

3. Select Doors under Categmj, Make sure Phase is set to New 
Construction and then click OK (Figure 10-2.1). 



FIGURE 10-2.1 New Schedule dialog 



You should now be in the Schedule Propeities dialog where you specify what information is 
displayed in the schedule, how it is sorted and the text format. 
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4. On the Fields tab, add the information you want displayed in the schedule. Select 
the following (Figure 10-2.2): 

a. Mark 

TIP: Click the Add button each time. 

b. Width 

c. Height 

d. Frame Material 

e. Frame Type 

f. Fire Rating 

As noted in the dialog, the fields 
added to the list on the right are in the 
order they will be in the schedule view. 

Use the Move Up and Move Dorni 
buttons to adjust the order. 

5. On the Sorting/Grouping 

tab, set the schedule to be 
sorted by the Mark (i.e., door 
number) in ascending order 

(Figure 10-2.3). Figure 10-2.2 Schedule Properties — Fields 



TIP: The Formatting and Appearance tabs allow you to adjust how the schedule looks. Theformatting 
is not displayed until the schedule is placed on a plot sheet. Also, you cannot print a schedule unless it is on a 
sheet. Only views and sheets can be printed - not schedules or legends. 


Schedule Properties 




1 ___ 





Fields Filter Sorting/'Grouping Formatting Appearance 




Sort by: 

[Mark r 

<§>) Ascending 

0 iescending 


in Header 

□ Filter: 


□ Hank line 


Then by: 

[(none) " 

(§) Ascending 

Descending 


1 1 Header 

1 1 Footer: 


• j □ 6lank line 


Then by: 

((none) « 

(§) Ascending 

Iescending 


1 1 Header 

1 1 Footer: 


T] □ Hank line 


Then by: 

|(rroe} 

(§) Ascending 

Descending 


□ Header 

□ Fwtir: 


* □ Blank line 


[r] Grand totals: 





[71 Itemize every instance 



._ 

[ 

OK i k 

Cancel Help 


FIGURE 10-2.3 Schedule Properties — Sorting 
6. Click the OK button to generate the schedule view. 

You should now have a schedule similar to Figure 10-2.4. 
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FIGURE 10-2.4 Door schedule view 


TIP: You can select Application Menu Export ^ Reports Schedule to create a text file (*.txt) 

that can be used in otherprograms such as MS Excel. 


The example below is from a real world Revit project, notice the detailed header 
information. 


DOOR AND FRAME SCHEDULE 


DOOR 

NUMBER 

DOOR 

FRAME 

DETAIL 

GLAZING 

FIRE 

RATING 

HDWR 

GROUP 


WIDTH HEIGHT MATL 1 TYPE 

MATL (TYPE 

HEAD T JAMB SILL 


I0OOA 

- B" |T - T |WD 


HM 


11/A6.Q1 | 11/AS.01 






1048 


T -z 

WD 

D10 

HM 

FIO 

H/AB.QI 

I1/A8.01 SIM 




34 


I047A 

[jBjHH 

7-10" 

ALUM 

D15 

ALUM 

SF4 

3/ A 6.01 

&A8.01 

1; AS. 01 SIM 

r INSUL 


5 

CARD READER N. LEAF 

1047B 

S‘ - V 

T-T 

WD 

D10 

HU 

FIS 

2M8.01 

rrajicHiurM 



90 MIN 

■ljh 

MAG HOLD OPENS 

1050 

3' - 0" 

' -Z 

WD 

D10 

HU 

F21 

B'AS.OI 

I1/A8.01 


1/4" TEMP 




1351 

3‘- 0" 

T-T 

WD 

DIO 

HU 

F21 

a-Asoi 

11/AS01 


4" TEMP 




1052 

3' - 0" 

7-2' 

WD 

DIO 

HM 

F21 

8;A8.Q1 

11; AS.01 


1/4" TEMP 




1053 

5' - or* 

T-T 

WD 


HU 

F2I 

&AS.01 

I1/A&.01 






I054A 

3"- cr 

T -Z 

WD 

D10 

HM 

F10 

&'A8.01 

11/AS.Ot 


1/4" TEMP 




1054 B 

y-cr 

T-Z 

WD 


HM 

F21 

S'AS. 01 

11/A8.01 


1/4" TEMP 


33 


1055 

V-Or 

T-T 

WD 

DIO 

HM 

F2I 

8/AS.01 

11/AS.01 


1/4" TEMP 




1056A 

y-{r 

T -Z 

WD 

D10 

HM 

F10 

S/A6.01 

S'AS.01 



20 MIN 

33 


I054B 

3'- 0" 

T-T 

WD 

[•HUH 

HM 

FIO 

11/A& 01 

ll.'AS 01 



20 MIN 

34 


10E6C 

3 - Or 

T-Z 

WD 


HM 

FIO 

20; AS.01 

20; AS.01 



20 MIN 

33 


t05TA 

J - Or 1 

T-T 

WD 


HM 

FIO 

&A8.G1I 

I1/A6.01 



20 MIN 

34 


I057B 

3--0- |T-r 

WD 

D10 

HM 

FJO 

S'A 8.01 

SiAS.OI 


1/4" TEMP 

20 MIN 

33 


II058A 

3 - -<r \r-r 

WD 

D10 

HM 

FIO 

S; A 6.01 








Image courtesy LHB (uww.LHBcorp.com) 
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Next you will see how adding a door to the plan automatically updates the door schedule. 
Likewise, deleting a door number from the schedule deletes the door from the plan. 

7. Switch to the Level 1 view. 

8. Add a door as shown in Figure 10-2.5; number the door 111C. 



FIGURE 10-2.5 Level 1 — door added 


9. Switch to the Door Schedule view, under Schedules/Quantities in the Project Browser'. 
Notice door 111C was added (Figure 10-2.6). 


109 

3' - 0" 

|7‘ - 0" j 

110 

3' - 0" 

\7' - 0" 

111 A 

6' - 0" 

!7' - 0" 

111B 

o 

1 

CO 

\r - o" j 

me 

3' - 0" 


201A 

CD 

O 

. 

o 

1 

F- 

201B 

3' - 0" 

;7‘ - 0" j 


FIGURE 10-2.6 Updated door schedule 


10-8 

























Office Building: SCHEDULES 


Next you will delete door 111C from the door schedule view. 

10. Click in the cell with the number 111C. 

11. Now click the Delete button from the Ribbon 
(Figure 10-2.7). 


t a a 

In. .» v Delete .:>i zc 

mg 

1 J 

My 

U„r, 

Knws 

1 


Figure 10-2.7 

Ribbon for the door schedule view 


You will get an alert Revit is telling you that the actual door will be deleted from the project 
model (Figure 10-2.8). 


12. Click OK to delete the door (Figure 10-2.8). 


13. Switch back to the Level 1 view and notice that 
door 111C and its tag have been deleted from 
the project model. 

14. Save your project as exl0-3.rvt. 


FIGURE 10-2.8 Revit alert message 


mm 


This will delete 1 instance(s). 

Please note that you are not just removing rows 
from the schedule, but also deleting the 
associated elements and geometry from the 
project. 


TIP: You can aho change the door number in the schedule and even the sige; hoivever, changing the sisp actually 
changes the doorfamily which affects all the doors of that type. 


The image below shows a real world Revit project with several doors; notice the door 
numbers match the room numbers. Also, the shaded walls are existing (Revit can manage 
phases very well). 
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Exercise 10-3: 


Generate a Room Finish Schedule 


In this exercise you will create a room finish schedule. The process is similar to the previous 
exercise. You will also create a color-coded plan based on information associated with the 
Room element. 

Create a Room Finish Schedule: 

1. Open exl0-2.rvt and Save As exl0-3.rvt. 

2. Select View Create Schedule/Quantities button from the Ribbon. 

3. Select Room under Categoiy and then click OK (Figure 10-3.1). 

4. In the Fields tab of the Schedule Properties dialog, add the following fields to be 
scheduled (Figure 10-3.2): 

a. Number 

b. Name 

c. Base Finish 

d. Floor Finish 

e. Wall Finish 

f. Ceiling Finish 

g. Area 


FIGURE 10-3.1 New Schedule dialog 


Area is not typically listed on a room finish schedule. However, you will add it to your 
schedule to see the various options Revit allows. 

5. On the Sorting/Grouping tab set the schedule to be sorted by the Number field. 

6. On the Appearance tab, select V*" Arial for the Title Text (Figure 10-3.3). 

7. Select OK to generate the Room Schedule. 


New Schedule 




Filter list: Architecture 




Category: 


Name: 



Supports 

.Top Rails 

Ramps 
| B Roofs 

Fascias 
Gutters 





ine Segments = 


P.oom Schedule 

> 0 ) Schedule building lomponenta 
© Schedule keys 

Key name; 

Phase: 

| New Construction 


Specialty Equipment 

| B.Stairs 

Landinas 


Help 
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Schedule Properties 

Fields filter Sorting/Grouping | Fernattng [ App aance 




Comments 

C»un: 

Department 

Level 

Limit Offset 

Occupancy 

Occupant 

Perimeter 

Unbounded Height 

Upper Limit 

Vekre 


Select available fields Pom: 
Rooms 


Add -> 

<—Remove 


Add Parameter. 
Calculated Vafie... 


Scheduled fields (n crder): 


Nunber 
Nane 
Base Finish 
Haw Finish 
Wal Finis 
Celng Finish 


Figure 10-3.2 

Schedule Properties — Fields 


Schedule Properties 


Fields Filter S*rting/Gr*uping | Formatting Appearance embedded Stfiadiie 
Graphics 

Build schedule: ®T»g-d*wn 

Battem-up 

Grid lines: V] [Thin Lines 


Outline: 0 ; Thin Lines 
Height I Variable 


Tide text: [1/4" Ariel 
Header text | Schedule Default 
Bsdytext: Sthodilc Ocfaut 


] | ] Gtid in headers/footers/spacers 


F?i llankrow befare data 



Figure 10-3.3 

Schedule Properties — Appearance 


Place cursor here to 
resize the column 


\ <Room Schedule> 

A 

_5_ 

C 

0 E F 

c 

Number 

Name 

Base Finish 

Flaar Finish Wall Finish Ceilins Finish 

Area 


#1 

| Stair 



161SF 

#2 

| Stair 



161 SF 

100 

l Atrium 



1M5 SF 

101 

j reception a 



313 SF 

102 

OPEN OFFICE 



1977 SF 

1 S3 

CONFERENCE 



214 SF 

104 

1 WORK ROOM 



437 SF 

105 

j WOMENS 



161 SF 

106 

IMENS 



161 SF 

107 

j MECH / ELEC R 



131 SF 

10* 

: BREAK ROOM 



3*9 SF 

109 

OFFICE 



114 SF 

110 

OFFICE 



143 SF 

111 

OPEN OFFICE 



2319 SF 

200 

1 Atrium 



1759 SF 

201 

! 0|ien Office 



3110 SF 

202 

TELECOMM 


._ j . .4 . 

131 SF 

203 

i Oiien Office 



3110 SF 

204 

l Wamens 



161 SF 

205 

j Mens 



161 SF 

300 

I Atrium 



1759 SF 

301 

0|ieri Office 



1170 SF 

3LT2 

; Raam 


1 

241 SF 

303 

I Raam 



243 SF 

304 

Office 



232 SF 

305 

Office 



223 SF 

306 

Office 



125 SF 

307 

i Raam 



131 SF 

308 

! Misc ! Stara se 



125 SF 

309 

Office 



229 SF 

310 

Office 



232 SF 

311 

Open Offce 



1370 SF 

312 

Office 



243 SF 

313 

Office 



241 SF 

314 

: Room 



161 SF 

31b 

i Raam 



161 SF 


Your schedule should look 
similar to the one to the left. 
(Figure 10-3.4) 

8. Resize the Name column 
so all the room names 
are visible. Place the 
cursor between the 
Name and Base Finish and 
drag to the right until all 
the names are visible. 
(Figure 10-3.4) 


The formatting (i.e.. Bold 
header text) will not show up 
until the schedule is placed on a 
plot sheet. 


FIGURE 10-3.4 Room Schedule view 
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Modifying and Populating a Room Schedule: 

Like the door schedule, the room schedule is a tabular view of the building model. So you 
can change the room name or number on the schedule or in the plans. 

9. In the Room Schedule view, change the name for room 307 (this should be the 
room directly north of the toilet rooms) to MECH/ELEC RM. 

TIP: Click on the current room name and then click on the donm-arron’ that appears. This gives you a list of 
all the existing names in the current schedule; othenviseyou can type a neiv name. 

10. Switch to the Level 3 view to see the updated room tag. 

You can quickly enter finish information to several rooms at one time. You will do this next. 

11. In the Level 3 plan view, select the Rooms (not the room tags) for all private offices — 
9 total (Figure 10-3.5). 

REMEMBER: Hold the Ctrl key down to select multiple elements. 

TIP: Move the cursor near the room tag hut not over it to select the room — the large “X” mil appear when 
the Room is selectable (see image below). 


1 . 2 . 3 . 4 . 5 . 



12. Next you will make changes in the Properties Palette, type PP to open it if needed. 


The Par awe Levs listed here are the same as the Fields available for display in the room 
schedule. When more than one tag is displayed and a parameter is not the same (e.g., 
different names), that value field is left blank. Otherwise, the values are displayed for the 
selected Room element. Next you will enter values for the finishes. 
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13. If the Name field is blank enter OFFICE, so the nine rooms are labeled office. 

14. Enter the following for the finishes (Figure 10-3.6): 

a. Base Finish: Wood 

b. CeilingFinish: ACT 1 (ACT = acoustic ceiling tile) 

c. Wall Finish: VWC 1 (VWC = anyl wall coming) 

d. Floor Finish: Carpet 1 

15. Click Apply. 

16. Switch back to the Room Schedule 
view to see the automatic updates 
(Figure 10-3.7). 

You can also enter data directly into the 
Room Schedule view. 

17. Enter the following data for the 
Men’s and Women’s toilet rooms: 

a. Base: COVED CT 

b. Ceiling. Gyp. Bd. 

c. Wall: CT 

d. Floor. CT 


Flopefully, in the near future, Revit will be 
able to enter the finishes based on the wall, 
floor and ceiling types previously created! 


FIGURE 10-3.6 Element Properties — Room 



Tip: 

You can add fields and adjust 
formatting anytime by selecting one 
of the edit buttons in the Properties 
Palette. This gives you the same 
options that were available when you 
created the schedule. 


284. *W#MENS Tl61 SF 

205 *MENS' ‘,181 SF 

300.. jRooin _ _ Jl706 SF_ 

JO 2 OFFICE jvbod.. jCarpet ii . TVWCI .JACT1.J229SF 

3C: [office Wood Carpet 1.V WC1 .ACT 1.232 SF 

304 jOPEN OFFICE 1896 SF 

305 . {OFFICE Wood. Carpet 1 . VWC1 . ACT 1.232 SF 

306 [OFFICE Wood Carpet 1 jVWC I ACT 1 229 SF 

3C' [OFFICE Wood Carpet 1 VWC 1 ACT 1 125 SF 

3C: [MECH / ELEC RM 98 SF 

3C • " WOMENS 161 SF 

310 ._ " . .161 SF 

311 .. MISC. / STORAGE .125 SF 

312 ‘OFFICE Wood Carpet 1 VW: 1 ACT 1 229 SF 

313 . i#FFiCE " Wood Carpet 1 VWM. (ACT 1. : 232SF 

‘314 .“‘[♦PEN #FFICE 1896SF 

M:::::F ff| C e Wood carpet 1 ^VWCI ACTI 232 SF 

318.j#FFICE Wood Carpet 1 'VWC 1. ACTI 229SF 

if " [STAIR ~ . 168 SF 


FIGURE 10-3.7 Partial Room Schedule with new data 
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Setting Up a Color-Coded Floor Plan: 


With the Rooms in place you can quickly set up color-coded floor plans. These are plans that 
indicate (with color) which rooms are Offices, Circulation, Public, etc., based on the room 
name in our example. - 


18. Switch to Level 3 view. 


Color Fill 

19. Select Annotate ^ Color Fill Color Fill Legend. i Le 9 end 

| Color Fill 

20. Click just below the floor plan on the right side. 


21. Select Name and then OK to the 
following prompt (Figure 10-3.8). 


You now have a color-coded plan where 
the colors are assigned by room name: 
e.g., all the rooms named “Office” have 
the same color (Figure 10-3.9). 


/- 

Choose Space Type and Color Scheme 


fiaST 

I. - " 


A rolar scheme has not been assigned to the view. 

The legend will appear blank, To apply a color scheme to the 
view, choose a space type and scheme and press OK, 


Space Type: Rooms 


Color Scheme: I Name 


OK Cancel 


FIGURE 10-3.8 Color fill prompt 


TIP: You can use a Room Separation Line, drawn along the railing, to stop the Atrium “Room”from 
extending out over the multi-story atrium area (i.e. no floor area). This will also make the “area ” correct. 





Q ATRIUM 

□ MECH. I ELEC. RM. 

| |men 

U OFFICE 

□ □PEN OFFICE 
^1 STAIR 


FIGURE 10-3.9 Color filled floor plan 


| | STOR AO E 

^WOMEN 
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22. Select the Room Legend shown in Figure 10-3.9. 

23. Click Edit Scheme on the Ribbon (Figure 10-3.10). 



FIGURE 10-3.10 Ribbon; 
Color Legend key selected 


Each unique room name will get a different color. Before you finish you will change one 
Color'and one Fill Pattern. 


24. Click on the Color for the Atrium. 


Edit Color Scheme 


Schemes 

Category: 


Scheme Definition 
Title: 


Room Legend 


Inane} 

Name 

Department 


*t 


IB m ib 


By value 

By range Edit Format.. 



Value 

Visible 

1 

Atrium 


2 

BREAK ROOM 

3 

CONFERENCE ✓ 

4 

MECH / ELEC 


5 

MENS 

[/) j 


6 

Mens 

21 


7 

r.i - - ■ t - 

[7) 


a 

OFFICE [71 j 


9 

Office 

17 


10 

OPEN OfHCE 



il 

Open Office 

izl ] 


TT 

RECEPTION & ! 

[yj 


13 

Room 

IT] 


14 

Stair 

3 


15 

TFl FCOMM 

(71 1 


fir 

WOMENS 

171 



Figure 10-3.11 

Edit Color Scheme dialog 


Solid till 
Solid fill 


Options 

W] Indude elements from linked files 


TANTONE 1 Solid fill 
.MBlM-iii'i Solid fill 



m 


■ r ■ ■ 


Custom coltrs: 

■ irrmr 

rrrrrrrr 


Name: 

RGB 156-185-151 



Green: 185 



FIGURE 10-3.12 Color selector 


25. Click the PANTONE... button to select a standard Pantone color (Figure 10-3.12). 
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26. Pick any color you like (Figure 10-3.13). 



FIGURE 10-3.13 PANTONE Color Picker 


27. Click OK to accept. 

28. Now click on the Fill Pattern for the MECH /ELEC RM. 

29. Click the down-arrow and select Vertical-small from the list. 

30. Click OK. 

Your plan should now have the new color you selected for the Atrium and a hatch pattern in 
the mechanical room. The color legend can also sort by Department (see Figure 10-3.11) in 
addition to many other variables common to the Room element. (Interior Designers can 
create a color filled plan based on the floor finishes for example.) 

31. Save your project as exl0-4.rvt. 


TIP: In the Properties Paletteyou can set the 
Color Scheme Location to ‘foreground” if you do 
not want 3D objects likes chairs and toilets to 
obscure the color beneath them. 
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Self-Exam: 

The following questions can be used as away to check your knowledge of this lesson. The 
answers can be found at the bottom of this page. 

1. Revit is referred to as a Building Information Modeler (BIM). (T/F) 

2. The area for a room is calculated when a Room element is placed. (T/F) 

3. Revit can tag all the doors not currently tagged on a given level with the “Tag All” 
tool. (T/F) 

4. You can add or remove various fields in a door or room schedule. (T/F) 

5. Use the_tool to add color to the rooms in a plan view. 

Review Questions: 

The following questions may be assigned by your instructor as a way to assess your 
knowledge of this section. Your instructor has the answers to the review questions. 

1. You can add a door tag with a leader. (T/F) 

2. You can export your schedule to a file that can be used in MS Excel. (T/F) 

3. A door can be deleted from the door schedule. (T/F) 

4. The schedule formatting only shows up when you place the schedule on a sheet. 
(T/F) 

5. It is not possible to add the finish information (i.e., base finish, wall finish) to 
multiple rooms at one time. (T/F) 

6. When setting up a color scheme, you can adjust the color and the_ 

pattern in the Edit Scheme dialog. 

7. Use the_palette to adjust the various fields associated with eacOh 

room in a plan view. 

8. Most door schedules are sorted by the_field. 

9. Revit provides access to the industry standard_color library. 


Self-Exam Answers: 

1 - T, 2 - T, 3 - T, 4 - T, 5 - Legend 


10-17 




Architectural Commercial Design Using Autodesk Revit 2014 

Notes: 
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Lesson 11 

Office Building: SITE and RENDERING:: 

In this chapter you will take a look at Revit’s photo-realistic rendering abilities as well as the 
basic site development tools. Rather than reinventing the wheel, Revit chose to use an 
established architectural rendering technology called Mental Ray. Autodesk makes several 
high-end rendering programs like Autodesk 3DS Max, Autodesk Maya and Mental Ray, which 
work with Revit models in various ways, the integration options improve with each new 
release. You will need Revit Structure or Revit Architecture for the rendering exercises as 
Revit MEP does not support the rendering feature set. 


Exercise 11-3: 


Site tools 


This lesson will give the reader a quick overview of the site tools available in Revit. The site 
tools are not intended to be an advanced site development package. Autodesk has other 
programs much more capable of developing complex sites such as Autodesk Land Desktop 
2009 and AutoCAD Civil 3D 2014. These programs are used by professional Civil Engineers 
and Surveyors. The contours generated from these advanced civil CAD programs can be 
used to generate a topography object in Revit. 

In this lesson you will create a topography object from scratch — you will also add a sidewalk. 

Once the topography object (the topography object, or element, is a 3D mass that represents 
part or all of the site) is created the grade line will automatically show up in building and wall 
sections, exterior elevations and site plans. The sections even have the earth pattern filled in 
below the grade line. 

As with other Revit elements you can select the object after it is created and set various 
properties for it; such as surface material. Phase, Etc. One can also return to Sketch mode to 
refine or correct the surface — this is done in the same way most other Sketched objects are 
edited — by selecting the item and clicking Edit on the Options Bar. 
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Overview of Site tools located on the Ribbon: 


Below is a brief description of what the site tools are used for. After this short review you 
will try a few of these tools on your office project. 


& 8 
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Toposurface: Creates a 3D surface by picking points (specifying the elevation of each point 
picked) or by using linework, within a linked AutoCAD drawing, that were created at the 
proper levels. 

Subregion: Allows an area to be defined within a previously drawn Toposurface — the result is 
an area within the Toposurface that can have a different material than the Toposurface itself. The 
Subregion is still part of the Toposurface and will move with it when relocated. If a Subregion is 
selected and deleted the original surface/properties for that area are revealed. 

Split Surface: This tool is similar to the Subregion tool in every way except that the result is 
separate surfaces that can intentionally, or accidentally, be moved apart from each other. If a 
split surface is selected and deleted it results in a subtraction or a void relative to the original 
Toposurface. 

Merge Surfaces: After a surface has been split into one or more separate surfaces you can 
merge them back together. Only two surfaces can be merged together at a time. The two 
surfaces to be merged must share a common edge or overlap. 

Graded Region: This tool is used to edit the grade of a Toposurface that represents the existing 
site conditions and the designer wants to use Revit to design the new site conditions. This 
tool is generally only meant to be used once; when used it will copy the existing site 
conditions to a new phase and set the existing site to be demolished in the new construction 
phase. The newly copied site object can then be modified for the new site conditions. 

Property Line: Creates property lines (in plan views only). 

Building Pad: Used to define a portion of site to be subtracted when created below grade 
(and added when created above grade). An example of how this might be used is to create a 
Tad that coincides with a basement floor slab — which would remove the ground in section 
above the basement floor slab (otherwise the basement would be filled with the earth fill 
pattern). Several pads can be imposed on the same Toposurface element. 
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Parking- Component: These are parking stall layouts that can be copied around to quickly 
layout parking lots. Several types can be loaded — which specify both size and angle. 

Site Component: Items like benches, dumpsters, etc. that are placed directly on the 
Tcposmface , at the correct elevation at the point picked. 

Label Contours: Adds an elevation label to the selected contours. 

FYI: Contours are automatically created based on the Toposurface. 


Site Settings: 

The Site Settings dialog controls a few key project 
wide settings related to the site — below is a brief 
description of these settings. 

The Site Settings dialog is accessed from the 
arrow link in the lower-right comer of the Model 
Site panel. You should note that various tools 
under the Settings menu affect the entire project, 
not just the current view. 

Contour Line Display: This controls if the 
contours are displayed when the Toposurface is 
visible (via the check box) and at what interval. If 
the Integral is set to l'-O" you will see contour 
lines that follow the ground’s surface and each line represents a vertical change of T-0" from 
the adjacent contour line (the contour lines alone do not tell you what direction the surface 
slopes in a plan view — this is where contour labels are important). The Passing Through 
Elevation setting allows control over where the contour intervals start from. This is useful 
because architects usually base the first floor of the building on elevation O'-O" (or 1 OO'-O") 
and the surveyors and Civil Engineers will use the distance above sea level (e.g. 1009.2 / ). So 
this feature allows the contours to be reconciled between the two systems. The Additional 
Contours section allows for more “contour” detail to be added within a particular area 
(vertically) — on a very large site you might want 1 '-0" contours only at the building and 1 (T- 
0" contours everywhere else. However, this only works if the building is in a distinctive set 
of vertical elevations. If the is site relatively level or an adjacent area shares the same set of 
contours you will have undesirable results. 

Section Graphics: This area controls how the earth appears when it is shown in section (e.g. 
exterior elevations, building sections, wall sections, etc.). Here is where the pattern is selected 
that appears in section (the pattern is selected from the project “materials” similar to the 
process for selecting the pattern to be displayed within a wall when viewed in section. The 
Elevation of poche base controls the depth of the pattern in section views relative to the 
grade line. 

Property Data: This section controls how angles and lengths are displayed for information 
describing property lines. 




Site Settings 


Cortour Line iisplay 
[5] At Intervals of: 10' •’ 
Additional Contours: 


0‘ O' 1000- 
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Insert 
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Apply 


Help 
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Creating topography in Revit 

1. Open file 10-3.rvt and Save-As 11-l.rvt. 

2. Switch to the Site plan view. 

a. Adjust the category visibility so your view matches Figure 11-1.1. Also, set the 
Detail Level to Fine. Hide elevation and section tags. 



Figure 11-1.1 Site plan view 


Here you will basically see what appears to be a roof plan view of your project (Figure 11- 
1.1). This view has the visibility set such that you see the project from above and the various 
“site” categories turned on so they are automatically visible once they are created. Next you 
will take a quick look at the View Range for this view so you understand how things are setup. 


3. Make sure nothing is selected and a command is not active by clicking the Modify 
tool. This will insure you have access to the View Prope?ties via the Properties Palette. 


4. In the Properties Palette, scroll down and select Edit next to View Range. 


Here you can see the site is being 
viewed from 200' above the first floor 
level — so your building/roof would 
have to be taller than that before it 
would be “cut” like a floor plan. The 
View Depth could be a problem here: 
on a steep site, the entire site will be 
seen if part of it passes through the 
specified View Range. However, items 
completely below the View Range will 
not be visible. 


View Rartge 


Primary Range 




Top: 

Associated Level (Level 1) 

▼ Offset: 

200' O' 

Cut plane: 

Associated Level (Level 1) 

Offset: 

200' O' 

Bottom: 

Level Below 

▼ Offset: 

O' •’ 

View Pepth 




Level: 

Level Below 

Offset: 

o' r 

OK 

Cancel 

Apply 

Help 


Figure 11-1.2 Site Plan view range settings 
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5. In the View Depth section, set the Level to Unlimited. 
This change will ensure everything shows up on a steeper site. 

6. Click OK. 


You are now ready to create the site object. The element in Revit which represents the site is 
called Toposurface. 


TIP: Structural engineers can use the toposurface tool to model ledge rock, which would aid in determining bon’ deep 
foundations need to be. 




7. Select Massing & Site ^ Model Site Toposurface from the Ribbon. Toposurface 


By default the Place Point tool is selected on the Ribbon, you are now in sketch mode. This 
tool allows you to specify points within the view at various elevations — Revit will generate a 
3D surface based on those points, so the more points you provide the more accurate the 
surface. Notice, on the Options Bar (Figure 11-1.3) that you can enter an elevation for each 
point as you click to place them on the screen. 


Modify | 


Edit Surface 


Elevation O' 0" 


Absolute Elevation 


Figure 11-1.3 Options bar for Toposurface tool 


What elevation should I enter' on the Options Bar? 




T O. Masonry 

r“i 


3G-0 m ^ 

1 


Level 3 



* 

b 

3 

□ 





Level 2 4~\ 



12 1 - 0" lV 

n 





Figure 11-1.4 Partial So 

Level 1 M~\ 
ff-O" 

uth Elevation 


The elevation you enter for each point should relate 
to the level datums setup in your project — for 
example, look at your South exterior elevation 
(Figure 11-1.4). Recall that the first floor is set to 
0 '- 0 ". 

As you can see in the South elevation, the only place 
you would want to add points at an elevation of 0'-0" 
would be at the doors. Everywhere else should be at 
about -A" so the grade does not rise higher than the 
top of the foundation wall and come into contact 
with the brick, and possibly block the weeps and 
brick vents. 

8. With the Elevation set to O'-O" pick the six 
points shown in Figure 11-1.5; these points 
are at the exterior door locations. 


Tip: Y on can switch to the Revel 1 Floor Plan liew while in the Toposuface tool, just click the Place Point tool again 
on the Ribbon. 
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9. Change the Elevation to -0 , -4 ,/ (don’t forget the minus sign) on the Option Bar and 
then pick all the inside and outside corners along the perimeter of the building which 
have not yet been selected. 



Figure 11-1.5 Site plan view 


— 6 points to be selected (elevation -O'-O") 


10. Set the Elevation to -2 , -6 ,/ and point to the ten points shown in Figure 11-1.6 which 
define the extents of the Toposuface. 

FYI: The elevations selected will generally provide a positive slope away from the building - this will be 
visible in elevations and sections. 
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Figure 11-1.6 Site plan view — 10 points to be selected (elev — 2 '- 6 ") 


11. Select the green check mark on the Ribbon to finish the Toposurface. 


Revit has now created the Toposurface based on the points you specified. Again, the more 
points you add the more refined and accurate the surface will be. 



Ideally you would use the Toposurface tool to create a surface from a surveyors’ points file or 
contour lines drawn in an AutoCAD file — Revit can automatically generate surfaces from 
these sources, rather than you picking points. This process is beyond the scope of this 
tutorial. 


12. Switch to the 3D view 
to see your new ground 
surface (Figure 11-1.7). 


Figure 11-1.7 Toposurface seen in 3D view 
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The toposurface is automatically added in sections and elevations (Figure 15-1.8). It may 
need to be turned off in other views. 





If your building has a basement or space partially below grade you will need to add a 
Building Pad to “stamp” out an area of the Toposurface. To add one you select the tool, draw 
an outline in a plan view and then specify the depth, or height, of the pad. The Toposurface 
then removes, or adds, ground below the Building Pad. If you have a stepped basement you 
will need multiple Building Pads. Their edges can align but they cannot overlap. 


Next you will quickly create a sidewalk to wrap up this lesson. 

You can use the Subregion tool or the Split Surface tool to create the driveway and sidewalks. 
The Subregion tool defines an area that is still part of the main site object — the Split Surface 
tool literally breaks the Toposurface into separate elements. Splitting a surface can create 
problems when trying to move or edit the site so you will use the Subregion tool. 

13. Switch back to the Site plan view. 

14. Select Massing & Site Modify Site Subregion tool and sketch the lines for 
the sidewalk (Figure 11-1.9). 

15. Click the green check mark on the Ribbon to finish the Subregion. 


11-8 







Office Building: SITE and RENDERING 



Figure 11-1.9 Partial site plan — closed sketch lines for subregion 


16. Switch to 3D view to see your sidewalk (Figure 11-1.10). Notice the 2D lines 
sketched in the site plan view have been projected down onto the surface of the 3D 
site object! 

Notice that the shade and render material is still the same as the main ground surface. You 
will learn how to change this in a moment. 

When you select the Toposurface and click Edit Surface on the Ribbon you can select existing 
points and edit their elevation to refine the surface. 

17. In the 3D view, select the sidewalk 
Subregion. 

18. In the Properties Palette, set the 
Material to Concrete - Cast-in¬ 
place concrete. 

19. Set the main site element’s Material 

to Site - Grass. 

20. Make sure the Visual Style for your 
3D view is set to Shaded so you can 
see the “shaded” version of the 
materials. 

TIP: Set via View Control bar. 


That concludes this overview of the site tools provided within Revit. You now have 
everything modeled in your project so you can start to develop rendered images of your 
project for presentations. 


Id 

C] 

C] 


a 

Q 



Figure 11-1.10 3D view with sidewalk added 
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Exercise 11-2: 


Creating an Exterior Rendering 

The first thing you will do to prepare a rendering is set up a view. You will use the Camet'a 
tool to do this. This becomes a saved view that can be opened at any time from the Project 
Browser. A Camera view differs from the default 3D view in that it is a perspective view. 

Creating a Camera View: 

1. Open file 11-l.rvt and Save-As to ll-2.rvt. 

2. Open the Level 1 view and Zoom to Fit, so you can see the 
entire plan. 

3. Select View ^ Create ^ 3D Views ^ Camera. 

4. Click the mouse in the lower right corner of the screen to 
indicate the camera eye location. 

NOTE: Before you dick, Reiit tells you it wants the ye location first on the Status Bar. 

5. Next click near the atrium curtain wall; see Figure 11-2.1. 
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Revit will automatically open a view window for the new camera. Take a minute to look at 
the view and make a mental note of what you see and don’t see in the view (Figure 11-2.2). 

6. Switch back to the Level 1 plan view. 

7. Adjust the camera, using its grips, to look similar to Figure 11-2.3. 

TIP: If the camera is not visible in plan view, right click on the 3D view name in the Project Browser (3D 
View 1) and select Show Camera. 



FIGURE 11-2.2 Initial Camera view 
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8. Now switch to 3D View 1 and adjust the Crop Region to look similar to Figure 11- 
2.4. 

This will be the view we render later in this exercise. 



FIGURE 11-2.4 Revised camera — 3D View 1 


Assigning Materials to Objects: 

Materials are scanned images or computer generated representations of the materials your 
building will be made of. 

Typically materials are added while the project is being modeled. For example, when you 
create a material (using the Materials command on the Manage tab), you can assign a material 
at that time. Of course, you can go back and add or change it later. Next you will change the 
material assigned for the exterior brick wall. 

9. Switch to Level 1 plan view. 

10. Select an exterior wall somewhere in plan view. 

11. Click Edit Type in the Properties Palette and then click Edit structure. 

12. Notice the material selected for the exterior finish is Brick; Common click in that 
cell (Figure 11-2.5). 
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Edit Assembly 13. Click the icon to the right 

of the label Brick, Common. 

Now you will take a look that the 
definition of the material Brick, Common. 

You are now in the Materials dialog. You 
should notice that a material is already 
selected on the left. Next you will select 
a different brick material. 


14. Click on the Replace Asset 
icon (Step 1 in Figure 11-2.7). 

You can browse through the list and 
select any material in the list to be 
assigned to the Brick, Common material 
in Revit. The material does not have to 
be brick but would be confusing if 
something else were assigned to the 
Brick, Common material. 


FIGURE 11-2.5 Exterior wall assembly 


Family: 

Type: 

Total thickness: 
Resistance (R): 
Thermal Mass: 
Layers 


Basic Wall 

Brick CMU cavity wall 
T 7 1/8* 

21.8744 (h-ft ll, F)/enj 
22.3058 BTU/f 

EXTER^SBE 


Sample Height: 20' 0’ 


1 

Function 

Finish 1 [4 

Material 

Irick,. Common 

Thickness j Wraps 

O' 4- gj 

Stru 

Ma 

2 

Thermal/ 

Air 

O' 2" V 


3 

Thermal/ 

Rigid insulation 

O' 2" -J 


4 

Membran 

Damp-proofing 

O' 0" 


5 

Core Bonn*! 

Layers Above Wrap 

O' 0" 


6 

Structure [ 

Concrete Masonry U 

O' «" 

M 

71 

Core Boun-d 

Lavers Beto-w Wrap 

O' 0- 



INTERIOR SIDE 


Default Wrapping 
At Inserts: 


Up 


Do not wrap 


▼ None 


Modify Vertical Structure (Section Preview only) 

Modify J | Merge Regions 
Assign Layers Split Region 


Sweeps 

Reveals 


« Preview 


L 


OK 


J 


Help 


Material Irtwser - Irick, Ctmmin 


Piujetl Mdteiidli; All 


Name 

Air 

Air Infiltration Barrier 

Aluminum 

Analytical Floor Surface 
Analytical Slab Surface 
Analytical Wall Surface 

Asphalt Shingle 
Brick, Common 


Bnck, Soldier Course 

Carpet (1) 

Cherry 

Concrete Masonry Units 
Concrete.. Cast-in-Place gray 


B Concrete, Light weig h I 




BiE 


^ Identity Graphics [ Appearance | Physical Thermal 
0 


FIGURE 11-2.6 Materials dialog 


t 


,(h 



► Information 
▼ Masonry 


Type Masonry 

Image 


lrick_Non_Uniform_Running_Burgundy.png 
Finish Unfinished 



► V* : Relief Pattern 

► Tint 


« 


OK | Cancel 
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15. Scroll down in the Masonry section and double-click Non-uniform Running - Red, 
and then click the red X to close the Asset Browser (Figure 11-2.7). 



Notice the material 
listed is now updated. 

16. Click OK to 
close all open 
dialog boxes. 

Now, when you render, 
any element (wall, 
ceiling, etc.) that has the 
material Brick, Common 
associated with it, will 
have a red brick 
appearance. 


If you need more than one brick color, you assign that material to another wall type. 


Sun Path 

It is possible to turn on a feature called Sun 
Path. This shows the path of the sun over a day 
and a year. This is accessed from the l lew 
Control Bar while in a 3D view. 



Sun Settings... 




1 | 


fa Sun Path Off 

< \ 


BMttN 

j 

Perspective H Q) 

7.'* 

4 1 


Once on, you can click and drag the sun along its daily or yearly path! 
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Project Location: 


Next you will specify the project location on the earth. This will make the daylight accurate 
in your renderings. 

17. Select Manage ^ Project Location Location from the Gibbon. 

18. In the Project Address field enter Minneapolis, MN. 

a. You may enter your location is you wish. 

b. It is also possible to enter the actual street address. 

19. Press Enter. 



You should now see an internet based map as shown below, including latitude and 
longitude. 


Lacatian Weather and Site 





Os $eo 

Br, 


irvntta^ . 


Maple 

Grove 


Colombia 

Heights 


Lie 

Canada 


Bayport 


Plymouth 


Rfesevl fi 


Golden 

valley Minneapolis 


Hudson 


Wayzata 


^ St Paul Maplewood 


Woodbury 


Minnetonka 


Map data <£C01 3 Google - T- 


Location Weather Site 

iefine Lacatian by: 
Internet Mapping Service 


Project Address: 

Minneapolis, MN, USA 

Anoka 


Ham Lake 
Andover 


Satellite 

- mVw 


Search 

Hybrid | lerraln^J 


State Park 


Project Address: Minneapolis, MN, USA 
Latitude: 44,983334 

Longitude: -93.26667 

Enter on address or dreg to move it. 

Park Fndle a 


waowri 
State F 


H Use Daylight Savings time 


•K Cancel Help 


FIGURE 11-2.8 Location Weather and Site dialog 


20. Click OK to save the location settings. 
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Sun Settings: 

Next you will define the sun and shadow settings. You will explore the various options 
available. 


21. Select Manage ^ Settings ^ Additional Settings ^ Sun 
Settings from the Ribbon. 

22. Make the following changes. (Figure 11-2.9) 

a. Solar Study: Still. 

b. Uncheck Ground Plane at Level. 

c. Select Summer Solstice on the left. 

d. Change the year to 2013. 


Sun Settings 


Sun Settings 

S«lar Study 
® Still 

Single lay 
# Multi-lay 
0 Lighting 

Presets 



_ 

1 V 

Settings 


Ltcatitn : 

MinneaptliSj MNj USA 


late ; 

6/21/2113 


Time : 

12:11 PM 

Rl 

1^1 Ground Plane at Level: 



Level 1 



•K Cancel Apply 


FIGURE 11-2.9 Sun Settings dialog 


23. Click OK to close the dialog. 


Setting Up the Environment: 

You have limited options for setting up the building’s environment. If you need more 
control than what is provided directly in Revit you will need to use another program like 
Autodesk 3DS Design 2014 which is designed to work with Revit and can create extremely 
high quality renderings and animations; it even has day lighting functionality that helps to 
validate LEED® (Leadership in Environmental and Energy Design) requirements. You can 
adjust the lighting and the background. 
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24. Switch to your camera view: 3D View 1. 

25. Select the Show Rendering Dialog icon on the 
View Control Bar, it looks like a teapot (Figure 11- 
2 . 10 ). 

FYI: This icon is only visible wbenyou are in a 3D view, the 
same as the Navigation Wheel and ViewCnbe. 

The Rendering dialog box is now open (Figure 11-2.11). 
This dialog box allows you to control the environmental 
settings you are about to explore and actually create the 
rendering (which you will do soon!). 


26. In the Righting section, click the 

down-arrow next to Scheme to see the 
options. Select Exterior: Sun and 
Artificial when finished (Figure 11- 
2 . 12 ). 


The lighting options are very simple choices: is your rendering an interior or exterior 
rendering and is the light source Sun or Artificial — or both? You may have artificial lights 
(i.e., light fixtures like the ones you placed in the office) but still only desire a rendering 
solely based on the light provided by the sun. 

27. In the Righting section, set the Sun set to Summer Solstice. (This relates to the 
settings in Figure 11-2.9.) 

FYI: In the Sun Settings dialog box, Reiit lets you set up various scenes” which control time of day. Two examples 
would be: 

• Daytime, summer 

• Nighttime, nindoii’ 


Lighting 


Scheme: 


Sun Setting: 


:: Exterior: Sun only 

Exterior: Sun onl. 
i: UVj.'.'jn 

Exterior: Artifidal only L N 
Art Interior: Sun only 

Interior: Sun and Artifidal 
Interior: Artifidal #nly 


Background 

FIGURE 11-2.12 Lighting options 



FIGURE 11-2.10 Render dialog icon 
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Looking back at Figure 11-2.9, you would click Duplicate and provide a name. This name 
would then be available from the Sun drop-down list in the Render dialog box. 

28. Click on the Artificial Lighting button 
(Figure 11-2.13). 


You will now see a dialog similar to the one 
shown to the right (Figure 11-2.13). 

You will see several 2x4 light fixtures. The light 
fixtures relate to the fixtures you inserted in the 
reflected ceiling plans. It is very convenient that 
you can place lights in the ceiling plan and have 
them ready to render whenever you need to (i.e., 
render and cast light into the scene!). Here you 
can group lights together so you can control 
which ones are on (e.g., exterior and interior 
lights). 

29. Click Cancel to close the 

Artificial Lighting dialog. 


30. Click the down-arrow next to Style in the 
Background area (Figure 11-2.14). 

31. Select Sky: Few Clouds. 


Notice that for the background, one option is Image. This allows you to specify a 
photograph of the site, or one similar. It can prove difficult getting the perspective just right 
but the end results can look as if you took a picture of the completed building. 

32. Close the Renderings dialog by clicking the “X” in the upper right; all your render 
settings will be saved for this view. 

Next you will place a few trees into your rendering. You will adjust their exact location so 
they are near the edge of the framed rendering, so as not to cover too much of the building. 

33. Switch to Site plan view and select Architecture Build Component Place 

a Component from the Ribbon. (Close the Render dialog if it is still open.) 

34. Pick RPC Tree - Deciduous: Largetooth Aspen 25' from the Type Selector on the 
Ribbon. 

FyI: If the tree is not listed in the Type Selector, click Load Family and load the deciduous tree family 
from the Plantings folder. 


<> 


ArtificLI Lightr - [3D} 



FIGURE 11-2.13 Scene Lighting dialog 


Background 


Style: Sky: Few Clouds 


Image 


Sky: No Clouds 
ri Sky: Very Few Clouds 


Skv: Few Clouds 


Haze: I. Sky: Cloudy 

Sky: Very Cloudy 
Color 

_Image_ 


FIGURE 11-2.14 Background style 
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35. Place three trees as shown in Figure 11-2.15. (You will make one smaller in a 
moment.) 





FIGURE 11-2.15 Level 1 with trees added 


36. Adjust the trees in plan view, reviewing the effects in the 3D View 1 view, so your 
3D view is similar to Figure 11-2.16. 

37. In the Level 1 plan view, select the tree that is shown smaller in Figure 11-2.14. 

38. Select Edit Type on the Properties Palette. Click Duplicate and enter the name: R PC 
Tree - Deciduous: Largetooth Aspen 18'. 


""■a* 








Images courtesy of LHB (www. LUBcorp. com) 
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39. Change the Heightto 18' (from 25 r ) and then click OK to close the open dialog box. 

The previous three steps allow you to have a little more variety in the trees being placed. 
Otherwise, they would all be the same height, which is not very natural. 



FIGURE 11-2.16 3D View 1 — with trees 


40. Open the 3D View 1 camera view. 

41. Open the Rendering dialog again. 

42. Make sure the Quality is set to Draft. 

FyI: The time to process the rendering increases significantly as the quality levelis raised. 

43. Click Render from the Rendering dialog box. 

You will see a progress bar while 
Revit is processing the rendering 
(Figure 11-2.17). 



FIGURE 11-2.17 Rendering progress 
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After a few minutes, depending on the speed of your computer, you should have a rendered 
image similar to Figure 11-2.18 below. You can increase the quality of the image by adjusting 
the quality setting in the Render dialog. However, these higher settings require substantially 
more time to generate the rendering. The last step before saving the Revit project file is to 
save the rendered image to a file. 


FYI: Each time you make changes to the model,you nill have to re-render the view to get an updated image. 
Depending on exactly bow your view was setup, you may he able to see light from one of the light figures in the office off 
the Atrium. Also, notice the railing through the curtain wall; Revit has the glass in the nindows set to be transparent! 



FIGURE 11-2.18 Rendered view 


44. From the Rendering dialog select Export. 

FYI: The “Save to Project” button saves the image within the Revit Projectforplacement on Sheets. This 
is convenient makes the project sige larger, so you should delete old ones! 


45. Select a location and provide a file name. 

46. Set the Save As type: to JPEG. 

47. Click Save. 


O 



□□□ 


H 


Render Render Render 
in Cloud Gallery 


48. If you are a student or work for a company who has Autodesk Subscription, try 
using the Render in Cloud tool on the View tab. Adjust the settings to the 
maximum resolution to see how fast it will render. Click the Render Gallery 
button to see the results! Note: You must log into Autodesk 360 first. 


The image file you just saved can now be inserted into MS Word or Adobe Photoshop for 
editing. 
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Exercise 11-3: 


Rendering an Isometric in Section 


This exercise will introduce you to a view tool called Section Box. This tool is not necessarily 
related to renderings, but the two tools together can produce some interesting results. The 
Section Box works in any 3D, even camera views. This can be used throughout the design 
process to better visualize your model. 

Setting up the 3D View: 

1. Open file exl l-2.rvt and Save As exll-3.rvt. 

2. Switch to the Default 3D view via the 3D icon on the QAT (not the 3D View 1 from 
Exercise 11-2). 

3. Make sure nothing is selected so the Properties Palette is showing the View Properties. 

4. Activate the Section Box parameter and then click OK. 

You should see a box appear around your building, similar to Figure 11-3.1. When selected, 
you can adjust the size of the box with its grips. Anything outside the box is not visible. This 
is a great way to study a particular area of your building while in an isometric view. You will 
experiment with this feature next. 



Figure 11-3.1 3D view with 
Section Box activated 


6 grips to manipulate the 

Section Box — only visible 
while the Section Box is 
selected 


Section Box 
(shown selected) 
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5. To practice using the Section Box, drag the grips around until your view looks 
similar to Figure 11-3.2. 

TIP: This will require the ViewCube tool as well 



3D view with adjusted Section Box 


This creates a very interesting view of the Level 1 — West Wing. What clientwould have 
trouble understanding this drawing? Notice the ground in section as well. 

6. Now re-adjust the Section Box to look similar to Figure 11-3.3. Notice toilet room 
is visible. 



Figure 11-3.3 
3D view 
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7. From the Manage tab, select AdditionalSettingsfis\xn. Settings and change the 
following Sun settings (Figure 11-3.4): 

a. Click Duplicate (name: 28 February 8am) 

(Must select something other than <In-session> first) 

b. Date: 2/28/2013 

c. Time: 8:00am 



FIGURE 11-3.4 Modified Sun settings 


8. Select the Render icon, select the Scheme : Exterior: 
Sun only, and then set Sun to: 23 February 8am. 

9. Set the Background Style to: Color. Leave the default 
color as is. 

10. Select the Region option and then adjust the 
“render region crop” that appears to indicate the 
area to be rendered. 

TIP: This tool is nice fior checking a material before rendering the 
entire building, which takes longer. 

11 . Click Render to generate a rendered image. 
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The image will take a few minutes to render (again, depending on the speed of your 
computer). When finished it should look similar to Figure 11-3.5. The image looks much 
better on the screen or printed in color. 



FIGURE 11-3.5 Rendered isometric view 


Adjusting an Element’s Material: 

As previously mentioned, most elements already have a material assigned to them. This is 
great because it allows you to quickly render your project to get some preliminary images. 
However, they usually need to be adjusted. You will do this next. 

12. Switch to Level 1 plan view and zoom in on the toilet rooms. 

13. Select one of the toilet partitions. 

14. Click the Edit Type button in the Properties Palette. 

Notice the toilet partition material is set to Toilet Partition. This value is a material; you will 
change this next (Figure 11-3.6). 
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Type Properties 

Family: Toilet Stall-Accessible-Front-lraced-3* | Load... 


Type: 60* x 60"Clear _duplicate..- 

Rename... 


T ype Parameters 


Parameter 

Value 

* 

Identity Data 

R 


Assembly Code 

C1030100 


Keynote 



Model 



Manufacturer 



Type Comments 



IJKI 



Descnption 

Ajkcnibl;. Doifiptivn 

Feta iiatcd CempirtrnenU & Cubit! 


Type Mark 



Cost 



OmniClass Number 



OmniClass Title 

\ 


Other 

\ 8 


Brace Height 

6* 11" X 


D*#r Width 



Length 



TaiiEet P aiititien Material 

i'BRIilSK'fHS a 


Width 

5* O' 

V 


«Preview ] OK Cancel 


FIGURE 11-3.6 Toilet Partition properties 


15. Click on the Toilet Partition value 
(which will cause a icon to 
display to the right), click the icon. 

You are now in the Matmals dialog box, 
where you can create and edit Materials. 

16. Select Toilet Partition (if not 

already selected on the left). 

17. Change the Render Appearance to: 
Stone - Granite, Polished - Black 
(Figure 11-3.7). 

TIP: Tiy using the search box near the top, 
and type ‘Granite". 

18. Close the open dialog boxes. 
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« 
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- 
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Granite - Square 
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Appe.„ 
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Appe... 
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Mas*,.. 


Granite Square 

Stacked Wished Gray 

Appe... 

Genetic 

Mast... 


O'j' fit Square 

..lished Mauve-Gray 

Appe.. 

Gene* 

-J 


Granite Square 

S...ed Pirik-Black-Griay 

Appe... 

Generic 



Gray Speckled 
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.Ston... 


Multi-cclered 


\ 
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M 

m 

Polish ed - Black 


App#.. 

Stone 

Stc3 


Polished - Pink 


Appe.. 

Stone 

Ston. 


Rough - Black 


Appe.. 

Stone 

Ston. 


Rough Pink 


Appe. 

Stone 

Ston. 


Rough Red 


Appe. 

Stone 
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Squares - Copper- Black- Bkie 

Appe.,, 
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Appe.., 
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FIGURE 11-3.7 Material selector 


19. You can now re-render the 3D view and see the results. 

20. Save your project as ex ll-3.rvt. 
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Duplicating a Material: 

It is important to know how to properly duplicate a Material in your model so you do not 
unintentionally affect another Material. The information on this page is mainly for reference 
and does not need to be done in your model. 


If you Duplicate a 

Material in your model, 
the Appearance 
Asset will be 

associated to the new 
Material AND the 
Material you copied it 
from! For example, in 
the first image (the 
right), we will right- 
click on Carpet (1) and 
duplicate it Before we 
duplicate it, notice the 
Appearance Asset 
named “RED” is not 
shared (arrow #3). 

Once you have 
duplicated a Material, 
notice the two carpet 
materials, in this 
example (second 
image), now indicate 
they both share the 
same Appearance Asset. 
Changing one will 
affect the other. Click 
the Duplicate this 
asset icon in the upper 
right (arrow #3). 

Once the Appearance 
Asset has been 
duplicated (third 
image), you can expand 
the information section 
and rename the asset. 
You can now make 
changes to this material 
without affecting other 
materials. 
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Exercise 11-3: 


Creating an Interior Rendering 


Creating an interior rendering is very similar to an exterior rendering. This exercise will walk 
through the steps involved in creating a high quality interior rendering. 

Setting up the Camera View: 

1. Open exl 1 -3.rvt and Save As exll-4.rvt. 

2. Open Level 2 view. 

3. From the QAT, select 3D View Camera. 

4. Place the Camet'a as shown in Figure 11-4.1. 


Revit uses default heights for 
the camera and the target. 
These heights are based on 
the current level’s floor 
elevation. These reference 
points can be edited via the 
camera properties. 



Revit will automatically open the newly generated camera view. Your view should look 
similar to Figure 11-4.2. 

FyI: Make sure you created the camera on Level 2 and picked the points in the correct order. 


11-28 






Office Building: SITE and RENDERING 



FIGURE 11-4.2 Material selector 


5. Using the Crop Region 
rectangle, modify the view to 
look like Figure 11-4.3. 

TIP: You will have to snitch to plan 
view to adjust the camera’s depth of view 
to see the trees. 

REMEMBER: If the camera does not 
show in plan view, right-click on the 
camera view label in the project browser 
and select Show Camera. If you did not 
add a ceiling to the third floor lobby 
previously,you should do that now. 

FyI: A ceiling was added at the second 
and third levels in this image to “clean ” 
things up for the rendering. 



FIGURE 11-4.3 Modified interior camera 
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6. Switch back to Level 2 to see the revised Camei'a view settings; if you cannot see the 
camera, right-click on the camera view name in the Project Browser and select Show 
Camera from the pop-menu that appears. 

Notice the field of view triangle is wider based on the changes to the Crop Region (Figure 
11-4.4). 




FIGURE 11-4.4 Modified camera — Level 2 

7. Select the Camera in the level 2 plan 
view. 


8. Change the Eye Elevation to 5'-6" 
(Figure 11-4.5). 

9. Click Apply. 

Your interior camera view should now look 
similar to Figure 11-4.6. This would be a 
person standing on Level 1 looking up. The 
vertical lines are distorted due to the wide field 
of view (crop region). This is similar to what a 
camera with a 10-15mm lens would get in the 
finished building. 


FIGURE 11-4.5 Camera properties 
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Creating the rendering: 

Next you will render the view. 

10. Select Show Render Dialog 

from the View Control Bar. 

11. Set the Scheme to Interior: 
Sun only. 

12. Set the Sun Setting to 

Lighting: Sunlight from 
Top Right. 

13. Click Render to being the 
rendering process. 

This will take several minutes 
depending on the speed of your 
computer. When finished, the view 
should look similar to Figure 11-4.7. 



FIGURE 11-4.6 Interior camera view 


14. Click Export from the Rendering dialog box to save the image to a file on your hard 
drive. Name the file Atrium.jpg (jpeg file format). 


You can now open the Atrium.jpg file in Adobe Photoshop or insert into MS Word to 
manipulate or print. 

To toggle back to the normal hidden view, click Show the Model from the Rendering dialog 
box. 


There are many things you can do to make the rendering look even better. You can add 
interior light fixtures and props (e.g., pictures on the wall, items on the counter top, and 
lawn furniture). Once you add interior lights, you can adjust the Sun setting to nighttime and 
then render a night scene. 


TIP: Setting the output to Printer rather than Screen allowsyou to generate a higher resolution image. Thus, between 
the Quality setting and the output settingyou can create an extremely high quality rendering, but it might take hours, if 
not days, to process! 


Revit also gives you the ability to set a material to be self-illuminating. This will allow you to 
make a button on the dishwasher look like it is lit up or, if applied to the glass on the ranger 
door, like the light in the oven is on! You can also set a lamp shade to glow when a light 
source has been defined under it so it looks more realistic. 
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Image courtesy ofUIB (iririr.UrIBcorp.com) 
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Rendering a Night Scene: 

One more variation we will look at is rendering the interior atrium view at nighttime. This 
involves adjusting the sun settings so the Sun is not considered and making sure you have 
the correct number of light fixtures to light the space being rendered. 

15. Add Ceilings and light fixtures to Levels 2 and 3 
per steps covered in previous chapters. 


16. Open the R entering dialog box. 

17. Make the adjustments shown in the image to the 
left. Make sure Scheme is set to Interior: 
Artificial Only. 

18. While in the camera view for the Atrium, click on 
the Render button. 


When the rendering is completed you will have a night 
view of your interior atrium. This clearly shows the effect 
the 2x4 light fixtures have on the rendering, as they are the 
primary light source for this rendering. Your image should 
look similar to Figure 11-4.8. 

You can also try this (especially if you have placed light 
fixtures for the entire building) on your exterior camera 
view. Nighttime renderings can be very dramatic. 

The image to the left is a 
pool created and rendered 
in Revit. The rendering is 
only using artificial lights 
and the “water” material is 
distorting the pool light 
and the striping on the 
bottom of the pool. 


Image courtesy ofUdB (.www.lJrIBcorp.com) 
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FIGURE 11-4.8 Rendered nighttime view 


TIP: Setting the Visual Style to realistic can produce nice results 
without doing a rendering. Clicking the Graphic Display Options, 
see image to the left, allows you to turn on a feature called Show 
Ambient Shadows and / or Cast Shadows. Both of these settings 
help to produce a more realistic look nithout doing a rendering. 
This can make the view slow, but not other vieivs. 


You will learn how to add people in the next lesson! 

Notice you can see reflections in the curtain wall glass. Revit accurately renders reflective 
surfaces like glass and shiny or polished metal (like the elevator doors). This creates a more 
realistic rendering. 

19. Save your project as ll-4.rvt. 
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Exercise 11-5: 


Adding People to Rendering 


Revit provides a few RPC (Rich Photorealistic Content) people to add to your renderings. 
These are files from a popular company that provides 3D photo content for use in 
renderings (http://www.archvision.com). You can buy this content in groupings (like college 
students) or per item. In addition to people, they offer items like cars, plants, trees, office 
equipment, etc. 

Loading Content into Current Project 

1. Open exl 1 -4.rvt and Save As ll-5.rvt. 

2. Switch to Level 2 view. 

3. Select Component ^ Place a Component. 

4. Click the Load Family button on the Ribbon. 

5. Browse to the Entourage folder and select both the RPC Male and RPC Female 
files (using the Ctrl key to select both at once) and click Open. 


6. Place one Male and one Female as shown in Figure 11-5.1. 



The line in the circle (Figure 11-5.1) represents the direction a person is looking. You simply 
rotate the object to make adjustments. 
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7. Switch to Level 1 view. 

8. Place a few of the other people available (similar to Fig. 11-5.3) 




FIGURE 11-5.3 Level 1 — people added 


9. Switch to your interior atrium camera view. 


10. Render the Atrium 
view with the daytime 
settings previously 
used. 

Your rendering should now 
have people in it and look 
similar to Figure 11-5.4. 

Adding people and other 
“props” gives your model a 
sense of scale and makes it 
look a little more realistic. 
After all, architecture is for 
people. These objects can be 
viewed from any angle. Try a 
new camera view from a 
different angle to see how the 
people adjust to match the 
view and perspective, maybe 
from the third floor looking 
down to Level 1. 



FIGURE 11-5.4 Interior Atrium view with people added; rendered view 
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11. Save your project as exll-5.rvt, 


Revit also has several settings which can make your camera view look more realistic without 
doing a rendering. The image below is an example. It has the Visual Style set to Realistic 
(notice even the RPC people are visible), which creates a nice bright image. The view also 
has Ambient Shadows and Photographic Exposure enabled in the view’s Graphic Display 
Options dialog. Another option is to set the Visual Style to Ray Trace. 


FIGURE 11-5.5 Interior Atrium view with people added; Revit camera view set to Realistic 


FYI: As nith other families and components, the more you add to your project, the biggeryourprojectfile becomes. It is 
a good idea to load only the items you need and delete the unused items via the Project Browser. Your project should be 
about 8 to 9MB at this point in the tutorial. 
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Self-Exam: 

The following questions can be used as away to check your knowledge of this lesson. The 
answers can be found at the bottom of this page. 

1. Creating a camera adds a view to the Project Browser list. (T/F) 

2. Materials are defined in Revit’s Mateiials dialog box. (T/F) 

3. After inserting a light fixture, you need to adjust several setting before rendering and 
getting light from the fixture. (T/F) 

4. You cannot create a nighttime rendering as the sun is always on. (T/F) 

5. Use the_tool to remove a large portion of the model in 3D. 

Review Questions: 

The following questions may be assigned by your instructor as a way to assess your 
knowledge of this section. Your instructor has the answers to the review questions. 

1. You cannot “point” the people in a specific direction. (T/F) 

2. You cannot get accurate lighting based on day/month/location. (T/F) 

3. Adding Families to your project does not make the project file bigger. (T/F) 

4. Creating photo-realistic renderings can take a significant amount of time for your 
computer to process. (T/F) 

5. The RPC people can only be viewed from one angle. (T/F) 

6. The RPC components do not cast shadows (T/F). 

7. Adjust the_to make more of a perspective view visible. 

8. You use the_tool to load and insert RPC people. 

9. You can adjust the Eye Elevation parameter of the camera via the camera’s 

10. What is the file size of (completed) Exercise 11-5? _MB 


Self-Exam Answers: 

1 - T, 2 - T, 3 - F, 4 - F, 5 - Section Box 
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Lesson 12 

Office Building: CONSTRUCTION DOCUMENTS 
SET:: 

This lesson will look at bringing everything you have drawn thus far together onto sheets. 
The sheets, once set up, are ready for plotting. Basically, you place the various views you 
have created on sheets. The scale for each view is based on the scale you set while drawing 
that view, which is important to have set correctly because it affects the text and symbol 
sizes. When finished setting up the sheets, you will have a set of drawings ready to print, 
individually or all at once. See the view on sheets for additional information. 


Exercise 11-5: 


Setting Up a Sheet 
Creating a Sheet View: 

1. Open exl 1 -5.rvt and Save As 
12-l.rvt. 

2. Select View 

Sheet Composition 
New Sheet. 


Next Revit will prompt you for a Titleblock 
to use. The template file you started with 
only has one; that’s the one you will use 
(Figure 12-1.1). 

3. Click OK to select the El 30x42 
Horizontal titleblock. 


NOTE: A new item shows up in the Project Browser 
under the heading: Sheets. Once you get an entire draning 
set ready, this list can be vey long. 


FIGURE 12-1.1 Select a Titleblock 
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FIGURE 12-1.2 Initial Titleblock view 


4. Zoom into the sheet number area (lower right corner). 

5. Adjust the text to look similar to Figure 12-1.3. 


ABC Devlopers 


Harbor View Office 


Level 1 Floor Plan 


Project Number 
iate 


2013-0047 
July 14. 2013 


Dan Stine 


Checked By 


Bob T. Checker 


A101 


TIP: Select the title block , hover the cursor over the text 
you nish to edit , and then click. 


NOTICE: The time and date stamp. This 
helps to remember when a sheet was plotted, 
especially if you ftrget to update tlx date 
before printing. 


FIGURE 12-1.3 Revised Titleblock data 
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6. Zoom out so you can see the entire sheet. 

7. With the sheet fully visible, click and drag the Level 1 label (under floor plans) from 
the Project Browser onto the sheet view. 

You will see a box that represents the extents of the view you are placing on the current 
sheet. 

8. Move the cursor around until the box is somewhat centered on the sheet (this can be 
adjusted later at any time). 

Your view should look similar to Figure 12-1.4. 



FIGURE 12-1.4 Sheet view with Level 1 added 


9. Click the mouse in a “white” area (not on any lines) to deselect the Level 1 view. 
Notice the box goes away (unless the Crop Region is set to display in the view being 
placed). 

10. Zoom In on the lower left corner to view the drawing identification symbol that 
Revit automatically added. (Figure 12-1.5) 
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r* \ Level 1 

w i/8" = r-o" 


FIGURE 12-1.5 Drawing title 


NOTE: The drawing numberfor this sheet is added 
automatically. The next lien’you add will be number 2. The 
liew name is listed. This is another reason to rename the 
elevation and section views as you create them. Also notice 
that the draning scale is listed. Again, this comes from the 
scale setting for the Level 1 view. 


11. Zoom Out to see the entire sheet again. 

12. Add two more sheets and set up Levels 2 and 3 on them: 

a. Sheet A102 Level 2 Floor Plan 

b. Sheet A103 Level 3 Floor Plan 


NOTE: When you create a new sheet, most of the titleblock is filled in and the number has increased by 1. This 
information can be changed if needed. 

TIP: Back in the new, if you select the Crop Region,you can select Edit Crop to adjust the perimeter to be L-shaped 
if needed. This also works with the Callout tool on the View tab. 


Setting Up Exterior Elevations: 

Next you will set up the exterior elevations on the A200 series sheets. 

13. Create a new Sheet and adjust the title block data: 

a. Sheet Title: Exterior Elevations 

b. Sheet Number: A200 

14. Drag the South elevation view onto the sheet. Place the drawing near the lower 
right. 

15. Drag the North elevation view onto the same sheet. Place the drawing so that the 
drawing title tag is aligned. (Revit will snap to this position vertically.) 

TIP: When placing a liew on a sheet, Revit mil display a dashed reference line when the model portion of the 
view aligns with an adjacent model view. This allows you to ensure views align with each other on a sheet. 

Your drawing should look similar to Figure 12-1.6. These same steps can be applied to the 
floor plan views to hide the trees if desired. 
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Next you will turn off the trees in the south view. Normally you would turn them off in all 
views. However, you will only turn them off in the south view to show that you can control 
visibility per view on a sheet. 

16. Click anywhere on the South elevation view to 
select it. 

17. Now Right-Click and select Activate View 

from the pop-up menu (see image to right). 

At this point you are in the viewport and can make 
changes to the project model to control visibility, which 
is what you will do next. 

18. Type W on the keyboard (do not press Enter). 

19. In the visibility dialog Uncheck Planting. 

20. Close the open dialog box. 

21. Right-click anywhere in the drawing area and select Deactivate View from the pop¬ 
up menu. 


Cancel 

Repeat [Sheet] 

Recent Commands 

► 

Activate View i. 

Hide in View 

► 

Override Graphics in View 

► 

Create Similar 


Edit Family 


Select Prev^js ur -» 

ttr‘ m 
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Now the trees are turned off for the South Elevation but not the North. 



22. Create another sheet for the other two exterior elevations (East and West); the sheet 
should be number A201. 


Now you will stop for a moment 
and notice that Revit is 
automatically referencing the 
drawings as you place them on 
sheets. 

23. Switch to Level 1 (see 
Figure 12-1.8). 



Notice in Figure 12-1.8 that the 
number A200 represents the sheet 
number that the drawing can be 
found on. The number one (1) is 
the drawing number to look for on 
sheet A200. 



FIGURE 12-1.8 Level 1 — elev. Reference tag filled-in 
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Setting Up Sections: 

24. Create a sheet numbered A300 and titled Building Sections. 

25. Add a cross section, in plan view, through the atrium area. 

26. Add the three building sections as shown in Figure 12-1.9. 



27. Switch to Vevel 1 plan view and zoom into the area shown in Figure 12-1.10. 

Notice, again, that the reference bubbles are automatically filled in when the referenced view 
is placed on a sheet. If the drawing is moved to another sheet, the reference bubbles are 
automatically updated. 

You can also see in Figure 12-1.9 (above) that the reference bubbles on the building sections 
are filled in. 

Keep in mind that the View Scale for each view controls the size of the text, dimensions and 
symbols. This ensures all the annotation is the same size on the printed sheet no matter what 
the scale of the drawing/view is. So if you added a 3"=T-0" detail in the open space, in the 
lower left, on sheet A300 above; the annotation would be the same size as the adjacent 
building section views. 
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A 




FIGURE 12-1.10 Level 1 — Section refs filled in 


Setting Up Remaining Sheets: 

Next you set up sheets for the remaining views that have yet to be placed on a sheet (except 
for the 3D views). 


Create the following sheets and place the appropriate views on them: 


A111 Level 1 Reflected Ceiling Plan 
A112 Level 2 Reflected Ceiling Plan 
A113 Level 3 Reflected Ceiling Plan 
A400 Wall Sections 
A500 Interior Elevations 
A600 Details (see Figure 12-1.13) 
A800 Schedules 


Notice that the new sheets, just created, can be found 
under Sheets (all) on the Project Browser (Figure 12-1.11). 



ffl-E Schedules/Quajjlflies 
i 4-B Sheets (all) 

B A101 - Level 1 FI3br Plan 
B A102 - Level 2 Floor Plan 
B A103 - Level 3 Floor Plan 

B.Alll - Level 1 Reflected Ceiling Plan 

B- A112 - Level 2 Reflected Ceiling Plan 

B.A113 - Level 3 Reflected Ceiling Plan 

@.A200 - Exterior Elevations 

B.A201 - Exterior Elevations 

B -A30Q - Building Sections 
B A400 - Wall Sections 
B A500 - Interior Elevations 

|.A600 - Details 

B.A800 - Schedules 

B-ffl Families 


Figure 12-1.11 

Project Browser; Sheets (all) 


12-8 












Office Building: CONSTRUCTION DOCUMENTS SET 


Question: On a large project with hundreds of 
views, how do I know for sure if I have placed 
every view on a sheet? 

Answer: Revit has a feature called Browser 
Organisation that can hide all the views that have 
been placed on a sheet. You will try this next. 

28. Take a general look at the Project Browser to 
see how many views are listed. (See Figure 
12-1.13 on page 12-10.) 

29. Select Views (all) at the top of the Project 
Browser (\Figure 12-1.12). 

30. In the Type Selector ; pick not on sheets 
(Figure 12-1.12). 

31. Notice the list in the Project Browser now 
has fewer views listed. (See Figure 12-1.15 
on page 12-10.) 

The Project Browser now only shows views which 
have not been placed onto a sheet. Of course, you 
could have a few views that do not need to be 



FIGURE 12-1.12 Project Browser 
and Type Selector 


placed on a sheet, but this feature will help 
eliminate errors. 

Next you will reset the Project Browser'. 

32. Using the process just described, set 
the Project Browser back to All (Figure 

12 - 1 . 12 ). 

The image to the right. Figure 12-1.13, shows 
the details created in Chapter 8. If you recall, 
these are 2D Drafting Views not directly tied 
to the 3D model. 



ABC Developers 


Harbor View Offices 


DETAILS 


A600 


FIGURE 12-1.13 Drafting Views placed on sheet 
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Exl2-1 - Project Browser >j_ji 

B [o] 

0 - Floor Plans 
Lev el 1 
Level 2 
Level 3 
!•■• Site 

T.O, Masonry 
E) Ceiling Plans 
Level 1 
Level 2 
Level 3 
T.O. Masonry 

£=|.3D Views 

3D View 1 

.3D View 2 

Atrium - Option 2 
Curtainwall Option 2 
.{3D} 

0 Elevations (Building Elevation) 

East 
North 
South 

South Temp 
.West 

0 .Elevations (Interior Elevation) 

Break Room (East) 

East Atrium 
Men’s T#ilet - Typical 
0 Sections (Building Section) 

Cross Section 1 
Cross Section 2 
Longitudinal Section 

0 .Sections (Wall Section) 

Callout #f Cross Section 1 
ffH Legends 

0-IS Schedules/Quantities 

0 (E^| Sheets (all) 

0 A101 - Level 1 Floor Plan 

0 .A102 - Level 2 Floor Plan 

0 .A103 - Level 3 Floor Plan 

Figure 12-1.14 

Project Browser; Views (all) 


Exl2-1 - Project Browser (Ul 



0.Ceiling Plans 

T.O. Masanry 

0 .3D Views 

| 1.31 View 1 

j.3D View 2 

j.{31} 

□ Elevations (Building Elevation) 

South Temp 
H Legends 

2 E Schedules/Quantities 
0 [fflj] Sheets (all) 

0 A101 - Level 1 Floor Plan 

0 .A102 - Level 2 Floor Plan 

0.A103 - Level 3 Floor Plan 

0 Alll - Level 1 Reflected Ceiling Plan 

0 .A112 - Level 2 Reflected Ceiling Plan 

0 A113 - Level 3 Reflected Ceiling Plan 
0 A200 - Exterior Elevations 
0 A201 - Exterior Elevations 
0 A300 - Building Sections 

0 . A400 - Wall Sections 

0 A500 - Interior Elevations 
A800 - Schedules 

0.A900 - Atrium Options 

Tl cQ Families 
S [•£)] Groups 

Revit Links 


Figure 12-1.15 

Project Browser; Views (not on sheets) 



Sheets with Design Options: 

Finally, you will setup a sheet to show two of the atrium Design Options. 

33. Create a Sheet named Atrium Options and number it A900. 

34. Open both Atrium — Option 2 and Cwtainwall Option 2 dews and change the scale to 

Vs" = l'-0". 

35. Place the two views, mentioned above, on sheet A900. (See Figure 12-1.16.) 
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FIGURE 12-1.16 Atrium Options Sheet; two views with Design Options added 


Design Options can be used to present alternates to the client or the contractor. 

36. Save your project as exl2-l.rvt. 


The sheet border can be modified 
to match the design firms sheet 
design, including adding a scanned 
logo; however creating the logo in 
a native Revit format would be 
better. As you saw, the default 
sheet size in the Revit template is 

30 ., x42 ,/ . However, most design 
firms have standardized on 

22 ., x34 ,/ as half size sets can easily 
be printed on lT'xl 1" paper. Half 
size sets are a nice size for a 
reference set at ones desk. Plus it 
is one-fourth the paper of a full 
size set. 



FIGURE 12-1.17 Standard sheet size of 22 / x34"can be printed 
to 11 "xi 7 "at half scale 
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Exercise 12-2: 


Sheet Index 

Revit has the ability to create a sheet index automatically. The sheet index is placed on the 
first sheet in the set of drawings to help the contractor find specific information when it is 
needed. Some drawing sets can have hundreds of sheets. You will study this now. 

Creating a Sheet List View: 

1. Open exl2-l.rvt and Save As exl2-2. 

2. Select View Create Schedule Sheet List. 1 [=|] Sheet List 

You are now in the Sheet Ust dialog box. Here you specify which fields you want in the sheet 
index and how to sort the list. (Figure 12-2.1) This process is identical to the steps required 
to setup a schedule. 

3. Add Sheet Number and Sheet Name to the right (click Add~>). 

4. On the Sorting tab, sort by Sheet Number. 

5. Click OK. 



Figure 12-2.1 

Sheet List Properties Dialog; sheet number and name “added” 

Now you should notice that the Sheet Names are cut off because the column is not wide 
enough. You will adjust this next. 


12-12 







Office Building: CONSTRUCTION DOCUMENTS SET 


6. Move your cursor over the right edge of the Dramng lust table and click-and-drag to 
the right until you can see the entire name (Figure 12-2.2). 
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Figure 12-2.2 

Sheet List view; notice sheet names are cut off in the right column 


TIP: Via the Properties palette you can adjust the settings on the Sorting/ Grouping tab to sort the sheets by sheet 
number. 
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Figure 12-2.3 

Sheet List view; sheet names are now visible 
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Setting Up a Title Sheet: 

Now you will create a title sheet to place your sheet index on. 

7. Create a new Sheet: 

a. Number: T001 

b. Name: Title Sheet 

8. From the Schedules/Quantities category of the Project Browser, place 
the view named Sheet List on the Title Sheet. Once on the sheet, 
drag the “triangle” grip to adjust the column width (Figure 12- 
2.4). 

Next you will place one o f your rendered images that you saved to file 
(raster image). If you have not created a raster image, you should refer 
back to Lesson 11 and create one now (otherwise you can use any BMP 
or JPG file on your hard drive if necessary). 

9. Select Insert ^ Import Image. , 

x man £• 


List ^ 

SheelV 

^ Sheel^^ 

Numyr 

Nary 

m w 

|A101 

Level 1 

Floor Plan 

A102 

Level 2 

Floor Plan 

A103 

Level 3 

Floor Plan 

A111 

Level 1 
Reflected 
Ceiling Plan 

A112 

Level 2 
Reflected 
Ceiling Plan 

A113 

Level 3 
Reflected 
Ceiling Plan t 

A200 

Exterior 

Elevations 

A201 

Exterior 

Elevations 

A300 

Building 

Sections 

A400 

Wall 

Sections 

A500 

Interior 

Elevations 

A600 

DETAILS 

A800 

Schedules 

A900 

Atrium 

Options 



Figure 12-2.4 

Sheet list on a sheet 


y • uciccL xuovi «. w iiuiyv/i x. # ihjiac, v- . - 

Image Sheet list on: 

10. Browse to your JPG or BMP raster image file, select it and click Open to place 
Image. 


11. Click on your title sheet to locate the image. 


Your sheet should look similar to Figure 12-2.5. 



FIGURE 12-2.5 Sheet View: Title Sheet with sheet list, text and image added 
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Office Building: CONSTRUCTION DOCUMENTS SET 


12. Use the Text command to add the title shown in Figure 12-2.5. 

a. Create a new text style named V Arial. 

When you have raster images in your project, you can manage them via the Raster Images 
dialog. 

13. Select Insert ^ Import ^ Manage Images. Eg Manage Images 

You are now in the Raster Image dialog which gives you a little information about the image 
and allows you to delete it from the project (Figure 12-2.6). 



Delete j j OK 

FIGURE 12-2.6 Raster Image dialog 


14. Click OK to close the Raster' Images dialog. 

15. Save your project as ex!2-2.rvt. 
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Exercise 12-2: 


Printing a Set of Drawings 

Revit has the ability to print an entire set of drawings, in addition to printing individual 
sheets. You will study this now. 

Printing a Set of Drawings 

1. Open exl2-2.rvt. 

2. Select Application Menu Print. 

3. In the Print range area, click the option Selected views/sheets (Figure 12-3.1). 

4. Click the Select... button within the Print range area. 


HP Officejet Pro L77GQ Series 


HP Office jet Pro L770Q Series 
192.168,1.103 


Print Range 
© Current window 
© Visible portion of current window 
© Selected views/sheets 


<in-session > 


Printing Tips 


Number of copies: 

13 Peverse print »rder 

I"! Collate 

Settings 

Default 


Properties.. 


[r] Print to file 


Combine multiple selected views/sheets into a single file 
@ Create separate files, View/sheet names will be appended to the specified name 


Name: C: \Users Vi js'Vltocumentsy^evit Commercial 2D 12^x 12-2pm 


flJ s s 
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Office Building: CONSTRUCTION DOCUMENTS SET 


You should now see a listing of all views and sheets (Figure 12-3.2). 

Notice at the bottom you can Show 
both Sheets and Views, or each 
separately. Because you are printing a 
set of drawings you will want to see 
only the sheets. 

5. Uncheck the Views option. 

The list is now limited to just sheets set 
up in your project. 

6. Select all the drawing Sheets. 


7. Click OK to close the View/ 
Sheet Set dialog. 


FYI: Once you have selected the sheets to be plotted you can click Save. This will save the list of selected drawings to a 
name you choose. Then, the next time you need to print those sheets,you can select the name from the drop-down list at 
the top (Figure 12-3.2). On very large projects (eg., with 20 floorplan sheets)you could have a “Plans” list saved, a 
“Taboratory Interior Elevations” list saved, etc. 

8. IF YOU ACTUALLY WANT TO PRINT A FULL SET OF DRAWINGS, you can 
do so now by clicking OK. Otherwise click Cancel. 

9. You do not need to save the file at this time. 

(End of Exercise 12-3] 


You should now have a basic understanding of the Autodesk Revit Architecture software. 

Gook luck with your future Revit projects! 

If you want to continue your studies, be sure to check out these other books by this author: 

• Residential Design Using Autodesk Revit 

• Design Integration Using Autodesk Revit 

• Interior Design Using Autodesk Revit 
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Self-Exam: 

The following questions can be used as away to check your knowledge of this lesson. The 
answers can be found at the bottom of this page. 

1. You have to manually fill in the reference bubbles after setting up the sheets. (T/F) 

2. You cannot control the visibility of objects per viewport. (T/F) 

3. It is possible to see a listing of only the views that have not been placed on a sheet 
via the Project Browser'. (T/F) 

4. You only have to enter your name on one titleblock, not all. (T/F) 

5. Use the_tool to create another drawing sheet. 


Review Questions: 

The following questions may be assigned by your instructor as a way to assess your 
knowledge of this section. Your instructor has the answers to the review questions. 

1. You need to use a special command to edit text in the titleblock. (T/F) 

2. The template you started with has several titleblocks to choose from. (T/F) 

3. You only have to enter the project name on one sheet, not all. (T/F) 

4. The scale of a drawing placed on a sheet is determined by the scale set in that view’s 
properties. (T/F) 

5. You can save a list of drawing sheets to be plotted. (T/F) 

6. Use the_tool to edit the model from a sheet view. 

7. The reference bubbles will not automatically update if a drawing is moved to another 
sheet. (T/F) 

8. On new sheets, the sheet number on the titleblock will increase by one from the 
previous sheet number. (T/F) 


Self-Exam Answers: 

1 - F, 2 - F, 3 - T, 4 - F, 5 - Sheet 
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Lesson 13 

Introduction to Revit Content Creation: 

This chapter will introduce you to many of the basic concepts which relate to using and 
creating families. The reader will benefit from learning to create custom content as the need 
often arises. An entire book could be written just on creating ¥ amities. This chapter is 
intended to provide a very basic introduction to help get you started. 


Exercise 12-2: 


Basic Family Concepts 


Kinds of Families: 

Autodesk Revit has three primary types of ¥ amities', they are 

• System ¥ amities 

• ¥oadable ¥ amities 

• In-Place ¥ amities. 

This book will mainly focus on the first, that being loadable families. Below is a brief 
explanation of each, followed by a graphic to help tell the story. 


System Families: 

Autodesk describes System ¥ amities generally as the portion of 
the building that is constructed on site. Things like walls, 
floors, ceilings, roofs, stairs, wiring, ductwork and piping are 
system families. These families can only be defined and exist 
within the Project Environment. 

System ¥ amities have the ability to host Loadable ¥ amities. The 
concept of Hosted ¥ amities will be covered in more detail later 
in this section, but here is a simplified explanation: a wall 
hosted ¥amily, such as a window, can only exist within a wall, 
it automatically moves with the wall and is deleted when the 
wall is deleted. 

It is too bad that Sy stem ¥ amities cannot exist outside the project in individual files as it would 
be helpful to have several construction types predefined and load them when needed. As 
opposed to having them predefined within the Revit project template. Therefore, your 
options are to have the System ¥amily predefined in a template file or Copy/Paste them 
between projects. This author prefers to load relevant content and not have extraneous items 
cluttering the selection lists. There are always tricks and workarounds to facilitating this 
concept but it is not as simple as Loadable ¥ amities which are described next. 


KXXXXX 



Unlike loadable families (doors, 
windows, furniture). System 
families cannot exist separately 
outside the project environment. 
This image shows a wall in plan 
with its various layers of material. 
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Loadable Families: 

Building components which are constructed in a factory and 
shipped to the project site are what mainly makeup Loadable 
Families. These are typically just referred to as Families rather 
than “Loadable” Families; this book will mainly use the term 
Family and mean “Loadable Family. Building elements such as 
doors, windows, furniture, casework, columns, beams, 
appliances, electrical devices (i.e., outlets and switches), 
electrical panels, mechanical equipment (i.e., VAV boxes, air 
handling units and water heaters), duct fittings and plumbing 
fixtures (i.e., toilets and sinks) constitute Loadable Families. 

As the name implies, these Families can be stored outside of the 
ProjectEmironment, within individual files (*.rfa is the family 
extension, versus *rvt which is the project file extension). Using 
a “Load Family” command (found on the Insert tab), one is 
able to bring one or more Families into the Project 
Environment for placement. 



Plumbing fixtures, such as this 
toilet, are “loadable”, that is, they 
can exist in a file outside of the 
project environment. 

Image credit: Stabs, Wingate 




In-Place Families: 

Using a special command (Architecture Build 
Component Model In-Place ) within the Project 

Emironment it is possible to create what is called an 
In-Place Family. This feature allows you to create a 
Family within the context of your project. 

The In-Place Family has a couple of rather significant 
warnings that go along with it. First it is meant for 
one-off items like a reception desk or a unique built 
in cabinet. If you copy an In-Place Family it is really 
just making another independent instance of the 
family — which makes the Revit project file grow in 
size. If you know something will occur more than 
once it should be created as a Loadable Family, not 
an In-Place Family. Second. In-Place families cannot ever exist outside the Project Emironment, 
similar to System Families, so the item may not be added to your firm’s library for use on 
another project. One last point is from Autodesk’s “Revit Platform Performance 
Document”; In-Place Families tend to reduce system performance within the Project 
Environment, especially on larger projects. 






'__J 



Stone trimmed opening created as an m-place 
family to interface with project conditions. 
Image courtesy ofU~IB, Inc. 


So with these points in mind it is best to use Loadable Families whenever possible. However, 
they are still acceptable in some situations. 


Creating In-Place Families will not specifically be covered in this book. However, the process 
is almost identical in several ways to creating Loadable Families so you should be able to create 
them without too much trouble when needed. 
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System 

Family 


In-Place 

Family 


Loadable 

Family 


System 

Family 


FIGURE 13-1.1 Types of Families; System, Loadable and In-Place 


Loadable 

Family 


System 

Family 


Loadable 

Family 


Nested Families: 

It is possible to insert one or more Families into another Family, this is called nesting a family. 
One way in which this is useful might be two double-hung windows, as shown in the image 
above. Although it is possible to simply place the two windows close to each other in the 
project, this does not represent the reality of how the window will need to be documented in 
the project and how it will be delivered to the job site. The two windows would typically be 
mulled together by the window manufacturer and shipped and installed as one unit. By 
nesting one family into another, and then copying it you can quickly create a two window 
unit, which can also be tagged as one window. Lastly, nested families can typically have their 
position controlled more easily by parameters because it acts as one element rather than 
several, or even hundreds. 
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Hosted Families: 

Loadable Families can be created to be Hosted or Non-hosted. As 
briefly mentioned above, the host is a System Family (e.g., a wall, 
floor, ceiling or roof) and when the host is moved, copied or deleted 
the Hosted Family is moved, copied or deleted. 



This feature helps solve some coordination problems but also 
creates a few new problems. 


Wall hosted family - Window. 
Image credit: Stabs, Wingate 


Problems solved'. 

When a wall is moved, things like cabinets, toilet fixtures, windows, 
specialty equipment (e.g., paper towel dispensers, grab bars, mirrors, 
etc.), doors and electrical devices (e.g., light switches and outlets) all 
move with the wall. This significantly helps with last minute 
coordination. 



Problems created'. 

A few problems have surfaced when using hosted content. For 
example, when designing a kitchen the wall cabinets are hosted. It 
is difficult to quickly mirror one’s kitchen design. Also, when a 
supply air diffuser is hosted by a ceiling there is occasionally a 
problem with the ductwork when the ceiling is moved vertically. 

Oftentimes the benefits outweigh the problems created. 

TIP: One technique is creatingyour content initially as non-hosted and 
then nest that family into a hosted family, givingyou access to both types; 
which is convenient as it is not possible to com 'ertfrom one type to the 
other. Quick examples of why you would want to do this: wall cabinets in 
a kitchen are sometimes hung from rods above a peninsula countertop. 
Also, light fixtures which are attached to a ceiling are sometimes suspended 
within mechanical rooms or basements ivhich do not have ceilings. 


Roof hosted family — Solar 
Conforms to slope of roof. 
Image credit: Stabs, W'ingate 


Ceiling hosted family — Light Fixture 
Image credit: Stabs, Wingate 



Face based family — FE Cabinet 
Image courtesy o/UdB, Inc. 
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Family Types: 

Revit ¥ amities have the ability to hold information in placeholders called parameters. These 
parameters are defined, when created, to hold a specific kind of information; for example, 
text, integer, number, length, currency, yes/no, etc. This helps to validate data when it is 
entered. You cannot type text into a parameter that is set to currency. Finally, some of the 
parameters, such as lengths, can be associated with actual dimensions in the ¥ amity. 
Adjusting a length parameter value actually changes the size of the ¥ amity. 

Wall Cabinet 

With the information from the previous paragraph in mind, it is time to discuss how slight 
variations are dealt with for content that is geometrically the same; that is for example, a wall 
cabinet is a rectangular box that has four different heights, two different depths and several 
widths. 

It is possible to create 100 individual ¥amilies, each of which represents one wall cabinet. 
However, this would be very cumbersome to manage; if one change was required you would 
have to open 100 files and make the same change 100 times. This is where ¥ amity Types are 
employed. 

A single I ‘amity can have several Types defined. A Type is simply a saved state of all the 
parameter settings. For example, the wall cabinet may have two Types defined as follows: 


Type A Type B 


Parameter 

Value 

Parameter 

Value 

Width 

24" 

Width 

27" 

Depth 

14" 

Depth 

14" 

Height 

24" 

Height 

24" 

Model 

W241424 

Model 

W271424 

Manufacturer 

Merillat 

Manufacturer 

Merillat 

I.F.ED - 500mi 

Yes/No 

LEED - 500mi 

Yes/No 


Normally the Type name would be more meaningful than Type A and Type B. As you can 
see, the various parameters can be edited within each type. Therefore, one wall cabinet 
Family can represent 100 different sizes. 

Some of the information in the table above has a direct impact on the 3D geometry; the 
Width, Depth and Height parameters can be associated with dimensions in the ¥ amity. When 
the parameter is changed the size of the ¥amity actually changes. So one only has to change 
the ¥ amity type in a Project environment to change the size of the placed ¥ amity. And, of course, 
some of the information has no effect on the 3D geometry. Rather it is used to track design 
decisions and for scheduling purposes. Shared parameters can show up in schedules. 
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There are always exceptions to the rule, but generally speaking, anytime the geometry 
changes you need to create a new Family. For instance, one Family can represent all the wall 
cabinets with a single door. But when the cabinet width dictates two doors a new Family is 
required. This change in geometry cannot easily be managed within a single Family. 



When the geometry changes a new Family is typically required. 

The example above has different handle, door and drawer locations. 


Family Types within the Project Environment. 

When utilizing content within the Project Environment the Family and Types are presented as 
shown in the image below (Figure 13-1.2). Notice Chair-Desk only has one Type defined 
within that Family whereas Cook Top-2 Unit has three. Within the project anyone on the 
design team can manually add or delete Types associated with any Family. 



FIGURE 13-1.2 Family Types within the Project Environment 
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Type Catalog. 

There is one last concept to point out about Family Types before moving on. When a Family is 
loaded into a project all of its Types are automatically loaded. Sometimes this is good and 
other times it is not. The image on the previous page (Figure 13-1.2) shows manageable lists 
of Families. However, you can imagine how this list would get rather long if you loaded the 
wall cabinet Family, described on the previous pages, that had 100 types. Not only would the 
list be long, but you are likely only using one depth and two heights. 

To better manage this situation Revit has a feature for Families called a Type Catalog. Rather 
than loading all of the Types into the project with the Family, the user is prompted to select 
the Types desired. This process could be repeated until all of the Types are ultimately loaded 
for a specific Family. 


The image below (Figure 13-1.3) shows the dialog box the user is presented with when 
loading the steel wide flange beam Family. 


Specify Types 


Family: 

Types: 
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FIGURE 13-1.3 Selecting specific Types when loading a Family via the Type Catalog 


The implementation and use of Type Catalogs will be covered later in the book. 


The first Family you create, in the next lesson, will not even have a Type as they are optional. 
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Instance and Type Parameters: 

When creating Parameter's for use in a family you need to decide if it is an Instance or a Type 
parameter. Remember, parameters are placeholders for information in which some of them 
can be linked to geometry size and visibility. 

An Instance Parameter only impacts the one or more Families that are selected, or about to 
be created within the Project Emironment, whereas the Type parameter affects all instances of 
the I ‘amity within the project. 

A good example to describe how Instance/Type parameters are used in a project is to 
consider a window. Looking at the image below you can see this window Family has been set 
up so that the width and height parameters are Type and the Sill Height is an Instance 
parameter. FYI: You only know this here by the labels and arrows prodded in the image (Figure 13-1.4). 

This works with the standard industry convention where all windows that are the same size 
(i.e., width and height) are labeled with a common mark or tag. For example, the 2 , x4 / 
window below might be referred to as “Wl” in a project. Thus, if it was determined that all 
W1 window types need to increase in size to let in more natural light, changing one 
window’s Type Properties would change the size of all “Wl” windows in the project. On the 
other hand, the Sill Height dimension needs to be an Instance parameter. The “Wl” windows 
might be 2 , -4 ,/ above the first floor and 2 , -8 ,/ above the second. 



Flo or Line 

(F 




FlGURE 13-1.4 Exterior view of a window in the Family Editor 


It is possible to edit a 
family and change a 
parameter from a Type to 
an Instance, with one 
exception; some 
parameters that are 
predefined in the template 
files are not editable. You 
cannot even change the 
name. 

Final thought a table 
Family might have its 
width and depth 
parameters set as Type or 
as Instance depending on 
how the design team 
wanted to use it in the 
project. 


13-8 








Introduction to Revit Content Creation 


Family Templates: 

When starting a new Family you need to know what it is and how it will be used in a project. 
With this information you can then select a Family Template from which to begin the content 
creation process. 

Selecting the correct template saves time setting up the most basic parameters and in some 
cases is critical to the Family working. For example, the door and the window templates have 
the following parameters setup: 


Door Template Window Template 


Parameter 

l 7 alue 

Parameter 

I sdue 

Width 

3'-0" 

Width 

3'-0" 

Height 

7'-0" 

Height 

4'-0" 

Frame Width 

3" 

Sill Height 

3'-0" 

Model 

blank 

Model 

blank 

Manufacturer 

blank 

Manufacturer 

blank 


Other templates, such as Generic Model, do not have a Width and Height parameter 
predefined. Additionally, the door and window templates are wall hosted whereas the Generic 
Model is not. 

Revit Architecture comes with over 70 template files. This book will only provide a 
discussion on a handful of them, but many are self-explanatory and it should be possible to 
discern what most of them are for after completing this book. 


Family Categories: 

Another item that needs to be covered at an 
overview level is the concept of a Family Categoy. 
Each Kent Family needs to be assigned to a specific 
category. This is done automatically by way of the 
template files for most Families. For example, 
starting a new Family from the window template 
file, the category has been set to window as shown 
in Figure 13-1.5 shows. 

The category setting does two basic things: it 
controls which command is used to place the 
Family and it relates directly to manipulating 
visibility within the project; turning off the window 
category for a specific view makes all the windows 
disappear in that view. 


H] Family Category and Parameters 
Family Category 
Filter list: <showall> 


EE).Railings 

.Security ievices 

Site 

Specialty Equipment 
Sprinklers 
Structural Columns 
Structural Connections 
Structural Foundations 
Structural Framing 
Structural Stiffeners 
Telephone Ievices 



Family Parameters 


Parameter 

1 

Value 

* 

Work Plane-Based 

b 


E 

Always vertical 

1 ® 


□ 

Cut with Voids Wher 

LIB 



Shared 

in 



•mniClass Number 

- 


•K Cancel 


FIGURE 13-1.5 Family categories 
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Custom Family Libraries: 

Whether you are creating content for personal use or for a large 
firm, you should have a plan on how and where to store your 
custom content. There are probably an infmate number of 
solutions to this problem, but a relativly simple one will be 
suggested here. 

It is best to store your custom Revit content in a separate folder 
and not in the folders that contain the Revit OOTB content 
(OOTB = out of the box, meaning the content that comes with 
the software). It is best to segregate the content that has been 
created or edited to comply with your firms graphic or design 
standards. Additionally, each year, when a new version of Revit 
is released you wold need to sift through all the OOTB content 
folders to find your custom content. 

Revit has a specific set of folders created to house the OOTB 
content (see Figure 13-1.6). One suggestion is to create those 
same folders in a parallel folder and place your content there. 
Then, when content is needed, a user might first look through 
the OOTB location and then the firm location. At some point 
your custom content may be sufficient enough to reverse the 
order in which you look for content (i.e.. Firm folder and then 
OOTB folder). 

Of course, in a firm setting, the content should be located on a 
server so everyone has access to the same content, and so it gets 
backed up! 


Naming Families: 

The name of the Family file (.rfa files) on your hard drive, or 
server, is also the name the users see in Revit. The following 
information is offered as a suggestion, as there is no hard-fast 
rule on Family naming. 

The Family name should be concise and as short as possible, and 
is should not contain information that will appear in the Type 
name, or visa versa. For example: 

Family name Type name 

Metal Locker — Tall Tall 18" x 18" 


,. Annotations 

Boundary Conditions 
,. Cable Tray 
j. Casework 
Columns 
Conduit 

j. Curtain Panel By Pattern 
,. Curtain Wall Panels 
,. Detail Items 
,. Doors 
,. Duct 
Electrical 
,. Entourage 
,. Fire Protection 
,. Furniture 
,. Furniture System 
Lighting 
Mass 

Mechanical 
Openings 
Pipe 
Planting 
,. Plumbing 
,. Profiles 
Railings 

i . Site 

,. Specialty Equipment 
,. Structural Columns 
Structural Connections 
,. Structural Foundations 
,. Structural Framing 
Structural Rebar Shapes 
Structural Retaining Walls 
,. Structural Stiffeners 

j. Structural Trusses 
j. Sustainable Design 
,. Titleblocks 

Figure 13-1.6 

OOTB Family Folders 
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The family name should be as generic as possible so others on the design 
team, or in the firm, can quickly ascertain what the various families are. If 
only one type of locker is used then the Family name can be more generic. 
Similarly, the Type name within the Family should be easy to understand if 
possible; show the size of the locker rather than the model number. For 
example: 


Generic naming convention: 

Family name Type name 

Metal Locker — Tall 1 8" x 1 8" 


Detailed naming convention: 

Family name 
Arrow Locker — Tall 


Type name 
ALT181860 



Locker family shown 
in perspective. 


Remember, a Family often has several types defined within it. Thus, the example above 
would have several similarly named types which define several locker sizes. 


The detailed naming convention above would be appropriate if a design firm used several 
locker manufacturers depending on the project type; maybe they specialize in sports facilities 
and design various types of locker rooms. 

Another option, based on the example above, is to have a detailed Family name and a generic 
Type name: 


Family name Type name 

Arrow Locker — Tall 1 8" x 1 8" 

A good naming convention will help promote efficiency in the project environment. Many 
of the Families are added to the Revit model via the catch-all tool: Component: Place a 
Component (on the Architecture tab). When the Component tool is active, the Element Type 
Selector)' lists all the Families that are loaded into the project; that is, all the Families that do not 
have their own insertion tool, as windows and doors do. 

These Families are listed in alphabetical order in the Element Type Selector)', within the project 
environment. Therefore, if the Families are not named properly, you might have a toilet at the 
bottom of the list, a Bathtub near the top and many other types of content sprinkled in 
between. 

One solution to this problem would be to implement some sort of abbreviation or prefix 
naming system. 
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B [3 Families 

0 Annotation Symbols 

i+l.Casework 

i+l Ceilings 
'+! Columns 

i ffl.Curtain Panels 

0.Curtain Systems 

S Curtain Wall Mullions 
g Detail Items 
j 0 Doors 
i+l Floors 
i+l Furniture 
0 Lighting Fixtures 
i+l Parking 
i+l Pattern 
i+l Planting 
0 Plumbing Fixtures 
0 Profiles 
0 Railings 
i+l Ramps 

0.Roofs 

0.Site 

0 Specialty Equipment 
0.Stairs 

0.Structural Beam Systems 

0 Structural Columns 
0 Structural Foundations 
0 Structural Framing 
i+l •Walls 
0 .Windows 

FIGURE 13-1.7 Project Browser 
within the Project Environment 
showing Family Categories 


Each Family falls within a Family Categoy as previously 
discussed. These categories are listed within the Project 
Browser, note the list varies depending on the content 
currently loaded into the project. Creating a two letter 
prefix would sort the content by category within the 
Element Type Selector. For example: 

CW = Casework 

FN = Furniture 

PF = Plumbing Fixtures 

SE = Specialty Equipment 

This naming convention would cause all the related 
content to be grouped together within the Element Type 
Selector)'. 


FIGURE 13-1.8 Element Type Selector within the Project 
Environment showing loaded Families available for 
placement via the Component tool. Left, default naming; 
right, prefix added to control sort order. 




Utilizing a naming convention like this means a firm’s name or initials cannot appear at 
the beginning of the name. 

Family and Type naming is highly subjective so one firm’s solution may be completely 
different from another’s. But, in any case, some sort of standard should be developed and 
agreed upon within each design firm. 
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Exercise 13-2: 


The Box: Creating the Geometry 

The emphasis will be placed on Revit features and techniques related to Families and not so 
much on geometry. A simple box will be created and then utilized to show many of the 
things that can be done with, and within, a Family. So, to keep things simple early on, a basic 
box will be used. 

This exercise demonstrates how to start a Family and develop a 3D box that can be adjusted 
in size; i.e., a parametric box. Note that more detailed steps and graphics will be provided 
the first time a subject is covered. The subsequent steps for the same subject will be less 
detailed and may not contain graphics. It is therefore beneficial to work though the lessons 
in order. 

Creating a New Family: 

1. Open Revit Architecture 2014. 

a. Revit, Revit Structure or Revit MEP may also be used. 

b. There is no difference to the user between 32bit and 64bit versions of the 
software. Therefore it does not matter which one is used with this book. 

2. Application Menu ■) New ^ 
Family (Figure 13-2.1) 


Assuming Revit was installed properly 
you should see a large list of files from 
which to choose. If not, you may 
download the Family template files from 
Autodesk’s website. 

The template names make it rather 
obvious as to what each template file is 
intended to be used for. When a 
template is selected, Revit makes a copy 
of the file and then opens it as an 
unnamed Family, called Famlyl until 
saved. 
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3. Select Generic Model.rft and then click OK (Figure 13-2.2). 


r 

* 

Mew Family - Select Temp;=te Fils 



1 ® 








Look in: 

English_I 



X C] Views - 






Preview 





Name 

Date modified 

Type 





[^Generic Model Adaptive.ift 

2/1/2013 3:49 PM 

Revit Famil 

' 




^Generic M*del ceiling based.rft 

2/1/2013 3:49 PM 

Revit Famil 





[^Generic Model face based.rft 

2/1/2013 3:49 PM 

Revit Famil 





^Generic Model flt*r based.rft 

2/1/2*13 3:49 PM 

Revit F arnil 

1 




^ Generic M*del line based.rft 

2/1/2013 3:49 PM 

Revit Famil 

1 



A 

^Generic Model Pattern lased.rft 

2/1/2013 3:49 PM 

Revit Famil 

1 




^Generic M*del roof based.rft 

2/1/2013 3 49 PM 

Revit Famil 





^Generic Model two level based.rft 

2/1/2013 3:49 PM 

Revit Famil 




* •*- 

^Generic M*del wall based.rft 

2/1/2013 3:49 PM 

Revit Famil 





U Generic ModeUft IV 

2/1/2*13 3:49 PM 

Revit Fami 





^Lighting Fixture ceiling basekrft 

2/1/2013 3:49 PM 

Revit Famil „ 





^Lighting Fixture wall based.rft 

2/1/2*13 349 PM 

Revit Famil 





^Lighting Fixture.rft 

2/1/2013 3:49 PM 

Revit Famil 





[^Linear Lighting Fixture ceiling based.rft 

2/1/2113 3:49 PM 

Revit Famil — 





Linear Lig hting Fixture wall based.rft 

2/1/2013 3:49 PM 

Revit Famil 




yy 

^Linear Lighting Fixture.rft 

2/1/2013 3:49 PM 

Revit Famil 





^Mechanical Equipment ceiling based.rft 

2/1/2113 3:49 PM 

Revit Famil 





^Mechanical Equipment wall based.rft 

2/1/2*13 349 PM 

Revit Famil 





^Mechanical Equipment.rft 

2/1/2*13 3:49 PM 

Revit Famil 





[^Parking .rft 

2/1/2*13 349 PM 

Revit Famil 





[^5 Planting.rft 

2/1/2013 3:49 PM 

Revit Famil 





^Plumbing Fixture wall based.rft 

2/1/2113 3:49 PM 

Revit Famil 





r~ 

...____ 

, _ 





< nr 


* 





File name: Generic Model., r ft 


- 





Files of type: | Family Template Files (*. rft) 


3 










Tot[s ▼ 



Open 

Cancel 








FIGURE 13-2.2 Selecting a Family template file 


The initial view is a plan view from the top 
(Figure 13-2.3). As seen in the Project Browser, 
the following views have been established, via 
the template file: 

• Floor Plan 

• Ceiling Plan 

• 3D View 

• Elevations 


o 

Back 

1 

1 

1 

o 

Front 

1 

1 

o 

Left 

1 

o 

Right 

FIGURE 13-2.3 Initial view shown reference planes 
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In the initial plan view. Figure 13-2.3, are two Reference Planes; one horizontal and one vertical. 
These two Reference Planes define the center of the content about to be created, in each 
direction. The intersection of the two also defines the origin. The origin is the insertion 
point, relative to your cursor, when placing the Family in a project. Ultimately the box to be 
created needs to be centered on the intersection of the reference planes. 

The Reference Planes do not appear in the Project Emironment. However, Revit is aware of them 
and can use them when dimensioning and aligning to other elements; this depends on how a 
few properties for the Reference Planes are set, but in any case the Reference Planes are never 
visible. 


Creating the Framework for a New Family: 

A common method used when creating Revit content is to first add Reference Planes , make 
them parametric and then create the 3D geometry and lock its edges to the Reference Planes. 
This allows complex Families to be broken down into more manageable elements and makes 
controlling multiple 3D objects easier (i.e., moving one reference plane moves several 3D 
objects). 

In the next few steps you will create Reference Planes that 
ultimately will control the size and location of a 3D box. 

4. Select Create ^ Datum Reference Plane. 

To add a Reference Plane one simply picks two points in a view. A Reference Plane is a 3D plane 
that will appear in all views which cut through it, on end (or perpendicular to), or are within 
the Select/Elevation/Plan “view range”. The edges of the Reference Planes are typically only 
visible unless “show” is toggled on under the Create tab on the Ribbon, and then, only the 
current Work Plane is shown. 

5. Add a horizontal Reference Planers shown in Figure 13-2.4. 

a. The exact location and length does not matter at this time, it will be adjusted 
later. 

b. Make sure the Reference Plane is snapped to the horizontal plane before picking 
the second point. Watch for the cyan-colored dashed line and a tooltip which 
displays the word horizontal. 

FyI: T he use of the word “horizontal” above is in reference to the computer screen. 

The first Reference Plane has now been added to the new Family. Later in the book, a 
dimension will be added between the two parallel Reference Planes shown in Figure 13-2.4. 
This dimension can be locked so it does not move, or made to be parametric in which case 
the end user in the project environment can edit a value in the properties of a selected 
element; causing the Reference Plane to move accordingly. 


r t 

• 1 
• * 

I 

t 

Reference Reference 
Line Plane 

Datum 
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i 



6. Switch to the Right elevation view by double-clicking on it in the Project Browser". 

Notice that the newly added Reference Plane is visible in this view, as well as the Left view. 
Again, this is because the Reference Plane is a 3D element. 



FIGURE 13-2.5 Newly created Reference Plane visible in the “side” views 
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7. Close the Right elevation view and switch back to the Plan view. 

8. Draw three more Reference Planes approximately as shown in Figure 13-2.6. 

9. Select Modify, on the Ribbon, to finish the Reference Plane command. 



FIGURE 13-2.6 Three more reference planes added 


The four Reference Planes just drawn will ultimately serve as the guides for the edge of the 3D 
box. The top and bottom edges of the box will be controled by Reference Planes not visible in 
the current view. 

Next, the newly added Reference Planes position will be adjusted relative to the center or origin 
Reference Planes that came with the template file. This can be done simply by selecting one 
Reference Plane at a time and editing the on-screen temporary dimension which appears. 
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10. Select the top horizontal Reference Plane (Figure 13-2.7). 

11. Edit the Temporary Dimension to be 2'-0 ,/ (Figure 13-2.7). 

a. If needed, adjust the ends of the Reference Planes so they cross each other and 
form a corner as shown below. Procedure: select a Reference Plane and then click 
and drag on the visible endpoint grip. 



FIGURE 13-2.7 Top “horizontal” reference plane selected 


12. Modify the remaining three Reference Planes to have the same 2'-0 ,/ dimension off of 
the original centerline/origin Reference Planes that came with the template 

The four Reference Planes now define the extents of a 4'-0" x 4'-0" box. This only 
defines the sides of the box. Next the top and bottom of the box will be defined. 
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FIGURE 13-2.8 Four reference planes with position adjusted 


13. In the Project Browser, double-click Front under Elevations. 


The Front (or South elevation) shows two of the four Preference Planes created in this exercise. 
All Reference Planes that are perpendicular to the view are visible, as long as they are within 
view range. Additionally, the center (left/right) Reference Plane and one in line with the Ref. 
Level is visible; both of which came from the template. 
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Next, a Reference Plane will be drawn as a guideline for the top of the 3D box. A Reference Plane 
is always drawn perpendicular to the “plane” that is being defined. 

14. Draw a Reference Plane 2'-0" above the Ref. Level (Figure 13-2.10). 


New Reference 
Plane added 


•- 


3D 



FIGURE 13-2.10 Front view; relocated ref. level 
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15. Switch back to the plan view, double-click Ref. Level under Floor Plans in the Project 
Browser, or Double-click the blue target, see Figure 13-2.10. 


Creating the 3D Geometry: 

Now that the framework, or guidelines, have been established using 
Reference Planes, the 3D geometry can be created. A simple box will be 
created. 

16. Select Create ^ Forms ^ Extrusion from the R ibbon. 




Insert Annotate View 


U O ® ^ 

Extrusion Blend Revolve Sweep Swept 


Madel Component Madel pening 
Line Text 


Properties 


Forms 


Model 


Properties 


Family: Generic Models 


17. Draw a square within the outer Reference Planes, Figure 13-2.11. 

a. Select “rectangle” on the R ibbon, in the Draw panel. 

b. Notice the depth is set to 1 on the Options Bar, this is fine. 

c. The exact size does not matter here. 



Mode Draw Work Plane 
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FIGURE 13-2.11 Sketch lines for 3D extrusion 


When creating a Solid Extrusion, a simple 2D outline is sketched as in Figure 13-2.11. This 
defines the perimeter of the extrusion. When “finish extrusion” is selected, the 2D outline is 
extruded perpendicular to the sketch lines to a thickness (or depth) specified on the Options 
Bar. 

The 2D sketch must be “clean”; meaning no gaps or overlaps occur at the comers. Because 
the rectangle option was selected the outline will automatically be “clean”. 


18. Select the green check mark on the Ribbon. 


With the previous three simple steps a 3D box was created. This box will now serve as our 
“test subject” for an introduction on many of the basic options and settings that can be done 
with a Family. 
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The last step, in this exercise, is to align and lock the 3D geometry to the Reference Planes. 
Thus, whenever the Reference Planes move, so will the geometry. Revit provides a tool to easily 
do this; it is called Align. The tool brings two lines and/or surfaces into alignment. Once the 
Align tool has been employed, the opportunity to “lock” the relationship is available. This 
lock creates a parametric relationship within the Family. This is just one of the tools in which 
a Family can be made parametric. 

19. Select Modify ^ Align on the Ribbon. 


y 




* ♦=* * S' 

*=* X 


A 0 • r - S B - » 


Create Insert Annotate View Manage Modify 

k Eft flr.*. 

Modify 


□n 

<=& 


Parte „ A Join * 
Clipboard 


Select ▼ Properties 
Q Multiple Alignment Prefer; Wall face 
Properties 



* »|0 


o-» 


□□ 

1 T Ai 

Modify 


20. Select the vertical Reference Plane on the right (Figure 13-2.12). 

21. Select the right-hand side of the box. 

The right side of the box should now be aligned with the Reference Plane (Figure 13-2.12). If 
the Reference Plane moved rather than the edge of the box, click Undo. When using the Align 
tool, the element that does not move is selected first. 

22. Click the Padlock icon that appears, to lock the relationship between the edge of the 
box and the Reference Plan. 

a. Figure 13-2.12 shows the icon in its initial position, unlocked. 

b. Clicking the “unlocked” icon will change it to a “locked” icon. 

c. When a Reference Plane is selected the “locked” icon will appear. 

i. This lets the users know a “lock” exists. 

ii. Clicking the “locked” icon will unlock the relationship. 

d. Selecting the 3D box does not reveal the locked icon (except when in “edit 
sketch” mode). 
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FIGURE 13-2.12 Aligning 3D geometry to reference planes 


23. Align and Lock the other three sides of the box (Figure 13-2.13). 

a. Remember to select the Reference Plane \ i 

first. | ! I 

i 1 1 

b. Select Undo on the Quick Access Toolbar if 
you select things in the wrong order. 

The four sides of the 3D box now have a parametric 

relationship to the four Reference Planes created in the -;- 

plan view. 

Next, the top and bottom of the 3D box will be 

Aligned and Rocked to Reference Planes. __ 

I 1 1 

I I 

I I 

I I 

24. Switch to the Front view via the Project Browser'. Figure 13-2.13 Side of 3D box aligned 

with Reference Planes 
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25. Align and Lock the top of the box, which is 1high, to the top Reference Plane 
(Figure 13-2.14). 



i 1 i 

i 

i 

I 

FIGURE 13-2.14 Aligning 3D geometry to reference planes 


26. Select the 3D box to reveal the edit grips (Figure 13-2.15). 

Notice the four triangle shaped grips on each side of the box. These grips can be dragged, 
which repositions the selected side. The one limitation with editing geometry with these 
grips is that there is no way to control the distance in which the edge is moved. 



FIGURE 13-2.15 3D geometry selected, edit grips revealed 
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In the next step, the bottom of the box will be raised to make it easier to Align and Lock it to 
the bottom Reference Plane. It is not required that this be done. However, it is easier to select 
things in the correct order and assure the desired things are selected; which can be 
challenging when several things overlap. 

27. Click and drag the bottom grip up as show in Figure 13-2.16, the exact position does 
not matter. 



FIGURE 13-2.16 Bottom of 3D box repositioned 


28. Align and Lock the bottom edge of the 3D box with the bottom Reference Plane. 

29. Switch back to the Plan View. 

Flexing the Family: 

Now that the 3D box has been tied to the Reference Planes, anytime the Reference Planes are 
moved the 3D box will move with it. This will be tested next. 

30. Select the Reference Plane on the right and use the Move tool to move it l / -0 ,/ more to 
the right (Figure 13-2.17). 

a. The Move tool is only visible when something is selected. 

b. The exact distance here does not matter. 

31. Notice the 3D box moves with the Reference Plane (Figure 13-2.17). 
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I 

l 

I 


FIGURE 13-2.17 Right-hand reference plane repositioned 


32. Click Undo on the Quick Access Toolbar to undo the previous step. 

Now the Family will be loaded into a project to show how that process works. Once in the 
project, the content does not have any direct connection to the external Family created in this 
lesson. 

33. Open a new project; see chapter one if needed. 

a. Use the default template. 

34. Switch back to the Family Editor, by pressing Ctrl + Tab. 

a. Ctrl+Tab cycles through open projects and views. 

Before loading the Family into a project it should first be saved to a file. The main reason is 
to establish the Family’s name. The Family’s file name becomes the name of the content 
within a Revit project. 
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35. Save the Family to your hard drive as Box.rfa. 

a. The location where the file is saved does not matter, however it would be a 
good idea to create a folder in which all the files created in this text are stored. 

b. It is highly recommended that all data files be backed up regularly. If a Revit 
file becomes corrupt a backup may be the only solution; another option would 
be to send the file to Autodesk support and they may be able to salvage it. 

36. Click the Load into Project button on the Ribbon. 

Revit automatically switched back to the Revit Project. 

37. In lheproject: Select Architecture ^ Build ^ Component 

38. With the Box family current in the \Uement Type Selector, click somewhere within the 
floor plan view to place an instance of the box. 

39. Click the 3D icon on the Quick Access Toolbar to see the 3D box. 

40. Save the Family as Box, and the Projects Box Project. 



Load into 
Project 
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Exercise 13-3: 


The Box: Adding Parameters 


In this exercise the steps required to make the box parametric will be covered. Parametric, in 
this case, means that certain parameters control the size of the box. Thus, in the project 
environment it is possible to select the box, go to its properties, edit a few parameters (e.g., 
width and height) and then the box will change size accordingly. This is a very powerful 
feature and can save time crating content, as a Family is not required for every size. 

All parameters are either a Type parameter or an Instance parameter. An introduction to 
this concept was presented on page 13-8 of this chapter. This exercise will help to better 
explain the differences and how to implement them. 

1. Open the Box Family created in the previous exercise. 

a. It is recommended that a copy of the “Box” Family be saved for each exercise 
in case problems arise and an older file is needed to revert back to. Maybe copy 
the “Box” Family file and rename it to Box 13-2 to save a copy of the Family 
from the previous exercise. 

Adding Dimensions: 

The first step in making 3D geometry parametric is to add dimensions in a view. Two 
dimensions will be added in plan view, which will eventually be tied to parameters to control 
the width and depth of the 3D box. ^ 

2. In the Ref. Level plan view, select Annotate Dimension Aligned. Aligned 

3. Click the vertical left and right Reference Planes, and then click a third point to position 
the dimension line (Figure 13-3.1). 

TIP: The third click needs to be in a blank area, as clicking on something will add another segment to the 
dimension string. 

TIP: Be careful to select the reference plane and not the 3D box. 

4. Similar to the two previous steps, add another dimension for the other side of the 
box (Figure 13-3.2). 
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FIGURE 13-3.1 Dimension added to reference planes 
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FIGURE 13-3.2 Second dimension added 
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Creating Parameters: 

Now that the dimensions are placed, they can be tied to parameters. The dimensions can be 
tied to previously created parameters or a new parameter can be created based on the 
selected dimension. The later will be employed, that is: selecting a dimension and then 
creating a parameter for it. 


Parameter Properties 


Parameter T ype 
•§! Family parameter 

(Carnot appear in schedules or tags) 

0 Shared parameter 

(Can be shaded by multiple projects and families, exported to ODBC, and 
appear in schedules and tags) 

Select... I Export... 

Parameter Data 

Name: 

~ 

Discipline: 

| Commoi 

Type of Parameter: 

| .ength 

Group parameter under: 

| Dimensions 

Cancel Heb 


Type 


Instance 

I I Reporting Parameter 
(Can be used to extract value 
from a geonetric condition and 
report it in a formua or as a 
schedulable parameter) 


When defining a parameter, the user must 
specify the following: 

• Name 

• Parameter Type 

o Family Parameter 
o Shared Parameter 

• Group parameter under 

• Instance or Type 

• Discipline 

• Type of Parameter 


You will gain a better understanding of how these various settings work once you start using 
them, but the following descriptions are offered as a primer for what is about to be covered 
in the next few steps. 

Name : The Par'ameterName should be descriptive. It can have spaces and symbols. However, 
dashes and other mathematical formula symbols should be avoided as they will confuse 
Revit when using them to do calculations. The name IS case sensitive. One common naming 
convention is to name all custom parameters with all uppercase letters to distinguish the 
Revit default parameters from the custom ones. The name can be changed at any time. 

Parameter Type : The Parameter Type concept takes a little time to fully understand. A simple 
explanation will be provided here so as not to get too bogged down in the details early on. 

Family parameter's-, cannot appear in schedules (e.g., a door schedule or a furniture schedule) or 
be used in tags (e.g., a door tag or a furniture tag). Thus, if one were to create a Family 
Parameter to keep track of the recycled content, that value (e.g., 80%) could not appear in a 
schedule, nor could it appear in a tag (e.g., a tag that listed the item number and directly 
below it the 80% value). This is the option that will be used initially in this book. 

Shared parameter's-, can be shared by multiple projects and families, and appear in schedules 
and tags. This method requires the use of an external text file to manage the parameters. 
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Group parameter under : The Group parameter under 
setting simply specifies which section to place the 
parameter in when displayed in the properties dialogs 
in the project (see Figure 13-3.3). This setting can be 
changed at any time after the parameter has been 
created. 


Instance vs. Type: The Instance vs. Type parameter 
has already been discussed; see page 13-8. This setting 
can be changed at any time after the parameter has 
been created. 

Discipline : This setting is simply a way to manage 
the large number of value types as can be seen in the 
information below. Figure 13-3.3 Instance Propertied dialog 

for box family (in a project environment) 





Disdplire: 


Currert 


Flertrirnl Fnfi*rrtial 
Frequency 
Illuminance 
Luminance 
Luminous Flux 
Luminous Intensity 
, Efficacy 


Ty pe of Parameter : The Type of Par am eta' is how Revit knows 
what type of information will be stored in a specific placeholder, 
or parameter. 

Looking at the images to the left, one can see the various 
disciplines and parameter types that can be used. 

Setting this properly has the following benefits: 

• Input validation, when a Parameter is set to the type Integer, a 
user working with the family in a project cannot enter a 
decimal number. 

• Proper formatting. 

o Common, Currency =1.50 
o Electrical, Wattage = 60 W 
o Structural, Force = Z45 kip 

FY' 7; Additionalformatting can be done in the project via Project 
Units and also nitbin the scheduling functionally. 

This setting cannot be changed once the parameter has been 
created; it would have to be deleted and recreated. 

Revit MEP and Revit Structure both have additional parameter 
types. 

5. Select the horizontal dimension (see Figure 13-3.4). 
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Notice one of the options, on the Option Bar, is Label; and it has a drop-down list next to it. 
This might better be titled “Parameter”, because the drop-down list presents Parameters that 
can be tied into the selected dimension, and ultimately used to drive the dimensions from 
the Properties dialog from within a project. However, once a parameter has been tied into a 
dimension a Label does show up next to the dimension text as will be seen in a moment; so 
the Label title is not totally inappropriate. 

6. From the Label drop-down list, on the Options Bar, select <Add parameter> (see 
Figure 13-3.4). 



FIGURE 13-3.4 Adding a parameter to a previously drawn dimension 


The information on creating parameters, covered on the previous two pages, can now be put 
to use. Notice, in Figure 13-3.5, that the Discipline and Type of Parameterhzve been 
automatically selected because there are no other options when tying a parameter into a 
dimension. Therefore, creating a parameter for a dimension using this method saves a little 
time. 


7. Enter the following in the Parameter Properties dialog (Figure 13-3.5): 


a. Parameter Type: 

b. Name: 

c. Group under. 

d. Instance vs. Type: 


Family parameter 
Width 
Dimensions 
Type 
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Parameter Properties 


Parameter Type 
Family parameter 

(Cannot appear in schedules or tags) 

% Shared parameter 

(Can be shared by multiple projects and families, exported to 0!IC f and 
appear in schedules and tags) 


Select... I Export... 

Parameter iata 
Name: 

Type 

Instance 

] Reporting Parameter 

(Can be used to extract value 
frem a geometric condition and 
report it in a formula or as a 
schedulable parameter) 



OK 

Cancel 

1 



Width 

Discipline: 

Common 

Type of Parameter: 

Length 

Greup paraneter under: 
I Dimensions 


FIGURE 13-3.5 Creating the Width parameter 


8. Repeat the previous steps to add a Depth parameter or label to the vertical 
dimension in the R ef. Level view. 


Label: 

Width = 4' - 0" ▼ Insta 


<None> 

<Add para meter... > 






Notice, on the Options Bar, that previously created 
parameters are listed in the Label drop-down list. If the 
Width parameter were selected for the vertical dimension, 
one parameter would drive both the width and height of 
the box. 




o 


I 

f 

1 


Width 4' - 0" 


i 


i 



FIGURE 13-3.6 Depth parameter added 


Looking at Figure 13-3.6, notice both dimensions 
have a Label associated with the dimension. This 
Label helps keep track of which dimensions are 
parametric. Another use for dimensions in a 
family is to “lock” it in order to maintain a 
relationship or spacing. 

Even though the Reference Planes show up in the 
elevation views (front, left, etc.), the dimensions 
do not. So it is not visually obvious in the Left 
view that the Depth parameter has been created. 
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Next, an Instance Parameter w\\] be created for the height of the box. Once the box family is 
loaded into a project, the height can vary from box to box (i.e., per instance). However, if 
the width (or depth) is changed, all boxes in the project will change. You will test this in a 
project momentarily. 


9. Switch to the Front view. 

Notice the lWidth dimension is not visible 
in this view. 

10. Add a dimension from the 

Reference Level to the Reference Plane 
at the top of the box. 

11. Add a Height parameter to the 
dimension (see Figure 13-3.7 and 
13-3.8). 

a. Be sure to select the 

Instance option. 



As can be seen in Figure 13-3.8, the Height parameter has been successfully added. This 
dimension can be seen in opposite views, the Back view in this case, but it cannot be seen in 
the side views. Left and Right in this case. 



FIGURE 13-3.8 Front view; Height parameter added 
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Flexing the Family: 


Now that parametric dimensions have been added to the family it is necessary to flex them 
and make sure they work as intended before loading into a project. 


12. Switch to the 3D view via the Quick Access Toolbar. 

13. Click the Types tool on the Ribbon 


FyI: Notice the last three tools on the Ribbon are repeatedfor 
each tab; this is for convenience within the Family Editor. 



The Family Types dialog is now open (Figure 13-3.9). Notice the three parameters created are 
showing up; and under the specified Dimensions heading. The easiest way to “flex” the Family 
is to move this dialog off to one side, adjust the dimension(s) and then press Apply. When 
Apply is selected, the changes are applies to the Family without the need to close the dialog 
box. 

Also, notice the Height parameter has “(default)” next to its name. This is because it is an 
Instance parameter. The Height can vary, but when the Family is initially placed, the 
“default” value will be used. 


Family Types 


Name: 


o< 


P Era meter 

Value 

Formula | Lock 

Dimensions 



Wicth 

4' 0" 

= ;r 

Height (defa 

1 0" 

= ir 

Depth 

4' 0" 

r 

Id entity Data 



Keynote 

i 

Model 

= 

Manufacture 

= 

Type Comm 

i 

UPL 

= 

Description 

- 

Assemhlir C n 

= 


Tanrpl 


Apply 


Family Types 


New... 


Rename.. 

Delete 

Parameters 
Add... 


Modify, 


Remove 


Help 


FIGURE 13-3.9 Family Types dialog 
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14. In the Family Types dialog, make the following adjustments: 

a. Height: 6 " 

b. Width: l'-O" 

c. See Figure 13-3.10. 



FIGURE 13-3.10 Family Types dialog - Modified 


15. Move the dialog box off to one side, so the 3D view of the box can be seen, drag on 
the dialog title bar; this will allow the changes to the box to be seen. 

16. Click Apply. 


TIP: Clicking Apply within a dialog box commits the changes to the model. This alloivs the user to see if 
the modification looks correct before closing the dialog box and possibly needing to reopen it. If the changes do 
not need to be visually inspectedfirst, the OK button can simply be selected - it is not necessary to click 
Apply first. 
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The size of the box should now be modified as shown in Figure 13-3.11 below. When 
flexing the family, the size was changed by a large enough amount to make it unmistakable 
that a change occurred. Just changing the numbers by an inch or two might make it hard to 
notice the adjustment visually. 



FIGURE 13-3.11 3D Box - Modified 


Next the box will be loaded into 
the Project environment; there it 
will be shown how the family 
can be adjusted via the 
properties. 

Because the Width and Depth are 

Type Parameters, any change 
will affect all instances of the 
box. On the other hand, with 
the Height being an Instance 
Parameter — one change will 
only affect the selected objects. 


17. Open the Project from the previous exercise: Box Project. Do not close the Box 
Family. 

18. Press Ctrl + Tab until the Box Family is current (Ctrl + Tab switches 
between the currently open views). 

19. Click the Load into Project button on the Ribbon. 

The Box Project is a Revit Project that already contains a Family named Box, which was 
loaded at the end of the previous exercise. When Revit notices that a Family is being loaded 
with the same name as one previously loaded, it will present the user with the Family 
Already Loaded dialog, see Figure 13-3.12, which provides a few options in which to 
choose from. Revit will not assume that the file being loaded is a replacement for the 
previously loaded Family. Rather, the user must decide by selecting one of two overwrite 
options or clicking Cancel to not load the Family at all. It could be that a totally different box 
was created or downloaded and should not replace the currently loaded box, in this case you 
would click Cancel and rename the Family so it does not conflict with the previously loaded 
one. 

Most of the time the first overwrite option should be selected, as the second may overwrite 
project specific changes to the Family, such as the Cost parameter. 

20. Click Overwrite the existing version. 



Load into 
Project 
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FIGURE 13-3.12 Family Already Exists prompt 


TIP: Reiit will only display the “Family Already Exists”prompt if the Family file being loaded has been modified 
as compared to the version already in the Project pile. 


If the user has more than one Revit project open, a dialog displays in which the user selects 
which project(s) to load the Family into. 

The Box Project file becomes the current view on the computer screen and the Box Family 
changes size to match the values of the newly added Parameter's. 
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21. In any view (i.e.. Level 1, Elevations, 3D), select the previously placed Box within 
the Draining Window. 

Notice the selected element temporarily turns blue and the Modify Generic Models contextual 
tab is displayed on the Ribbon. 

22. With the Box selected, notice the Properties Palette. 

Of the three parameters created in this exercise, only one shows up under the Instance 
Parameter's (see Figure 13-3.13). The other two parameters. Width and Depth, will be visible 
in the Type Parameters dialog which will be explored next. 



FIGURE 13-3.13 Instance Properties for updated Box family 
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24. Close the dialog box by selecting Cancel. 


Next, two additional boxes will be placed to show the different between Instance and Type 
Parameters. This can be accomplished by clicking the Place a Component button on the 
Architecture tab, as was done to place the first box, or by simply copying the existing box. 


25. Select the box, if not already selected, and then click Copy on the Ribbon. 


Q) 


WARNING: Do not dick the Copy command in the Clipboard panel, this is for copies between 
views or projects! Rather, use the Copy command on the Modify panel. 


26. Make two copies of the Box Family, 6'-0" towards the right as shown in Figure 13- 
3.15 below. 


FIGURE 13-3.15 Box family copied for Type versus Instant study 


27. Select the Box instance on the far left, and then view its Type Parameters *, click Edit 
Type on the Properties Palette. 

28. Change the Width Par ameter from to 4 , -0 ,/ . 

29. Click OK to close the Type Parameter • dialog. 
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Because the Width Parameter is a Type Parameter, all instances of the type Box are updated 
instantly, see Figure 13-3.16 below. The Depth and Height for each remain unchanged. It 
makes no difference which box is selected anywhere in the Project. If this box existed on 20 
different floors and in multiple phases, they would all have been updated. This is an 
important concept to understand because, just as it is easy to make several corrections or 
revisions with this technique, it is just as easy to make several errors in the design. 

If additional widths are needed, either an additional Type would need to be added to the 
Family or a totally new Family would need to be created. FYI: Ifthe geometry is the same, andjustthe 
dimensions need to change, one mould typically make a neiv Type, within an existing Family, rather than a new 
Family. 


FIGURE 13-3.16 Type parameter Width changed 


Next, the Instant Parameter Height will be studied. To see this change a vertical (i.e., elevation) 
or 3D view needs to be opened. 

30. Switch to the South exterior elevation via the Project Browser'. 


FIGURE 13-3.17 South exterior elevation 


Level 1 
O'- O" TW 


Notice the Boxes are all 6 " tall (Figure 13-3.17) which was set previously in the Family Editor, 
prior to being loaded into the current Project. 
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31. Select the box in the middle and view its Instance Properties via the Properties Palette. 

32. Change the Height from (>" to 2'-3 1 /2 ,/ . 

Notice that just the selected instance was changed. 


FIGURE 13-3.18 South exterior elevation middle box modified 


Lam 1 
o-<r 




TlP:Itis possible to change multiple instances at once if they are all selected prior to editing the Properties Palette 
dialog. Additionally, if EVERY instance in the entire Project needs to be modified, simply select one and then right- 
click and pick the “Select all instances ” option. Caution should be used when employing the second tip as things change 
in ALE views and on ALE levels, and in AIL. phases of the current Project, ivhen the “entire Project” options is 
selected. 


33. Save both the Project and the Family as they will be further developed in the next 
exercise. 

Revit Model Content Style Guide 

Autodesk has recently released a document intended to help standardize how Revit content 
is made. This will help when sharing projects between offices and when downloading 
content from manufacturer’s websites. Specifically, adding tags and scheduling will be greatly 
streamlined. This new document may be viewed and downloaded from the following 
location: 

http://seek.autodesk.com/manufacturer.htm 

Look for a link on the right-hand side called Revit Model Content Style Guide. 
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Exercise 13-4: 


The Box: Formulas and Materials 


The ability to add formulas and materials will be covered in this exercise. 


The ability to add formulas means that the Width Parameter could be “programmed” such 
that it is always half the size of the depth Parameter, this is the example that will be explored 
in this exercise. Additionally, one could control the spacing of shelving brackets based on the 
length of the shelf, or the size of a lintel based on the width of the window below it, the 
lintel would need to be in the window family in this case. As should be obvious, the 
possibilities are many. 


Defining materials in the Family 
Editor means that the component is 
ready to be rendered the moment it is 
placed in the project. It may not 
always be possible to anticipate what 
the material should be, but it is often 
more convenient to have something 
selected rather than nothing, which 
renders a flat gray color. 



Cabinets with different materials applied (same family) 


Adding a formula: 

The following steps show how to add a formula to a parameter. 

1. Open the Box Family created in the previous exercise. 

a. It is recommended that a copy of 
the Box Family be saved for each 
exercise in case problems arise and 
an older file is needed to revert 
back to. Maybe copy the Box 
Family file and rename it to Box 13- 
3 to save a copy of the Family from 
the previous exercise. 

2. Click the Types button on the Ribbon (see 
image to right). 
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Notice in the Family Types dialog below that a column named “Foimula” exists. Whenever 
something is entered in this column the Value is grayed out for that Parameter (i.e., row); the 
result of the formula becomes the Value for that Parameter'. A preliminary example is shown 
below. 


Family Types 


Name: 


OK 




Cancel 


Paramete - 

Value 

Formula 

Lock 

* 

Dinensons 



a 


Width 

1' 0" 

= 

r 


Height (default) 

O' 6" 

- 

r 


Depth 

4' 0" 

= 

r_ 


Identity Data 



£ 


Keyntte 


- 



Model 


= 



Manufacture! 


- 



Type Comments 


- 



URL 


= 



Desuipliun 


= 



Avemhv Code 


= 


V 


Apply 


Family Types 


New... 

Rcromc... 
Delete 

Parameters 
Add... 


Modify. 


c 


Ranuve 


Help 


FIGURE 13-4.1 Family Types dialog 


It is often helpful to open and explore the various Families that come with Revit; this can 
provide much insight on how to do certain things. The image below shows several formulas 
used to define a pipe elbow Family that comes with Revit MEP. The values next to the 
formulas are the result of the adjacent formula; it is not possible to manually enter a value in 
this case, when a formula is present. Notice how other parameters can be used in formulas; 
this is case sensitive. 


Parameter 

Value 

Formula 

> 

Dimensions 


JS 


Tick Size (default) 

115/256" 

= Fitting Outside Diameter * 1,4 * tan[Angle / 2) 


Nominal Radius (default) 

1/2" 

= 

n 

Nominal Diameter (default) 

1" 

= Nominal Radius * 2 


Insulation Radius (default) 

9/16" 

= Fitting Outside Radius + Insulation Thickness 


Fitting Outside Diameter (default) 

11/*" 

= textJile_lo»kup(Lookup Table Name, "FQD", Nominal Dia 


Center to End (default) 

13/16" 

= Center Radius * tan(Angle/2) 


Angle (default) 

90,000" 

- 



FIGURE 13-4.2 Sample Family showing complex formulas 


13-46 


























































Introduction to Revit Content Creation 


3. For the Width parameter, in the Formula column, enter the following: Depth/2 
(see Figure 13-4.3). 

4. Click into a different cell within the Family Types dialog to see the Value update. 
Notice the Width Value is now half of the Depth : i.e., 2 , -0" (see Figure 13-4.3). 


Family Types 


f 

i 


Name: 


Parameter 

Value Formula 

Lo^ 

Dimensions 

Width 

■ 1L 1 1 .' 1 

r 

Heiyht (default) 

0' i" i= 

r. j 

Depth 

0" W 

r 

Identity Ddtd % 

| Keynote 

. i= .i.. 


FIGURE 13-4.3 Adding formula to control the width 


TIP: When using parameters in a formula, keep the folloiving in mind: 

• Parameters in formulas must match the case (i.e., uppercase, loivercase, mixed) of the Parameters being 
referenced. Typing “depth ” rather than “Depth ” in the example above would not ivork - Revit would show 
an error message. 

• A Parameter used in a formula must exist in the Family before it can be used. 

• If a Parameter is deleted, any formulas that use that Parameter will also be deleted. Rent willpresent a 
wamingfirst. 

• If a Parameter is renamed, Revit nill automatically rename the Parameter in allformulas in which it is used. 
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Below are a few of the basic symbols Revit can use in formulas. See Revit’s Help System for a 

full list: 
















Addition : + 

Conditional Formatting 

Subtraction'. - 

It is also possible to use conditional statements 

Multiplication. * 

formula such as IF, AND, OR, <, >, = 

Division. / 

Here are a few examples: 

Tangent Tan 

• if (Depth > 3', 2', T) 

Cosine'. Cos 


Sine\ Sin 

• if(and(Depth > 3', Height = 1'), 2', 1') 


• See Revit’s Help for more info. 


Next the Family will be loaded into the Project Fnnronment to see the formula in action. 

5. Open the project file Box Project, and then switch to the 3D view. 

6. Press Ctrl + Tab until the Box Family file is current. 

7. Click the Load into Project button on the Ribbon. 

Notice the size of the box changes. When the Depth is now changed, the Width will 
automatically be updated. This will be tested next. 

8. Select one of the boxes and, via its Type Properties, change the Depth to 6 '- 0 " and 
then. 

a. Click in an adjacent cell. 

b. Notice the Width instantly updates. 

9. Click OK to close the dialog and accept the changes. 

All three boxes change size; 6'-0" depth and 3>'-0" width. The height is still an Instance 
Parameter' so it remained unchanged. 

10. Switch back to the box family. 

Next, a brief look at a few variations. 
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The following revisions will not be saved; the Cancel button will be selected to discard the 
next two steps. 

11. Change the formula for Width to simply read Depth (see Figure 13-4.4). 


Family Types 


Name; 


Parameter 

Value 

Formula 

1 

Dimensions 

Width 

4' 0" 

= Depth 

r f 

Height (default) 

0 1 6" 

* 

r J 

rj 

Depth 

4' 0" 


Identity Data 

J 

f 

■ 

Keynote ! j= if 


FIGURE 13-4.4 Modifying formula to control the width 


Thus, it is possible to have one Parameter' simply equal another one. 


12. Click Cancel to discard the formula change. 


Another way to achieve the results shown in the previous image and steps is to have one 
Parameter control two dimensions. This would reduce the number of Parameters from three to 
two as the family currently stands. The image on the next page (see Figure 13-4.5) shows an 
example of this. Simply select a previously drawn dimension and then select the desired 
Parameter from the Isabel drop-down list on the Options Bar. This is only visible when a 
dimension is selected. 

One Parameter could control several dimensions. A Parameterhas to be of type Length (versus 
Text, Currency, Volume, Yes/No, Etc.) to work with a Dimension. The Label drop-down list will 
automatically filter the list. 

It is best if the dimensions reference the Reference Planes rather than the 3D geometry. 
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Label: Depth = 4' - 0" 


I I Instance Parameter 


<None> 

<Add parameter ...> 



[ Related Dimensions ] 


I 

I 


t 


I 


Depth j4' - 0 M 


I 

I 

I 

* 

I 

I 



FIGURE 13-4.5 One Parameter controlling multiple dimensions 


This concludes the brief introduction to adding formulas to a Family. The remainder of this 
exercise will shift gears a bit and look at adding materials to the box family. 


Adding a Material: 

Adding a Material in the Family can save time for the design teams using the content when it 
comes to creating renderings. 

13. Select the 3D extrusion that represents the box in the Family Editor'. 

14. View the Properties Palette dialog box. 

Notice, in Figure 13-4.6, that the Material is set to By Category. This will be changed to 
something specific to this Family. 
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Properties 





- 

Other (1) 

▼ 

Constraints 


A 

Extrusion End 

I O' 6" 

□ 

Extrusion Start 

| O' 0" 

□ 

Work Plane 

| Level: Ref. Level 


Graphics 


s 

Visible 


□ 

Visibility/Graphics Overrides 

1 _ Edit... |. 

Materials and Finishes 


s 

Material 

□ 

□ 

Identity Data 


A 

Subcategory 

i None 


Solid/Void 

: Solid X 


Properties help 

/ 

Apply 



FIGURE 13-4.6 Instance Parameters for 3D geometry 


15. Click in the cell with <By Categoiy> to reveal the small link button to the right, see 
Figure 13-4.6. 

16. Click the link-button to open the Mateiials dialog. 


Notice the family has a limited number of Materials loaded, see Figure 13-4.7. The following 
sequence of steps will show how to create a new Material and define it. 
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Material Irewser- iefault 


J Scorch 

,31 

Project Materials: All ▼ > 

□ » 

Name 


HH Default 



iefault Light Source 

Default Roof 

Default Wall 

Glass 

Pot he 


i 


Ea - -I H 


/pprv I Create New Material t v 
Duplicate Selected 


Identity I Graphics Appearance QT} 


I I Use Render Appearance 

Color 
Transparency 

▼ Surface Pattern 

Pattern <none> 

Color 

Alignment |Textire Alignment.,, 

▼ Cut Pattern 

Pattern <none> 

Color 


« 


~! RaJ 


OK || CarceJ | ■:: 


FIGURE 13-4.7 Materials for the Box Family, not the Box Project 


17. Click the Create New Material icon in the 
lower left comer; see arrow in Figure 13-4.7. 

18. Right-click the new Malenal and Rename it to 
Box Material see Figure 13-4.8. 

19. Click the Surface Pattern preview area 
(currently set to “none”); see Figure 13-4.9. 

TIP: Make sure the Graphics tab is selected to see the 
Surface Pattern area. 


Material lr*wscr Pcfault New Material 


Search 


Project Materials: All ▼ 




Name 
Default 

Pcfoult Light Source 

Right Click 

f 

Default New EdiL 

Duplicate 

Default Raa^^, Rename 
Delete 

Default Well | fi f 


FIGURE 13-4.8 Naming new material 
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▼ Surface Pattern 
Pattern 

Color 
Alignment 
FIGURE 13-4.9 Setting surface pattern 

A new “Model” Surface Pattern will be created. A “Model” pattern will not change scale with 
the View Scale in the Project Environment:, this is meant for real-world items like siding, title, 
CMU, etc. as seen in elevation. Conversely, the “Drafting” patterns do change scale with the 
View Scale and is meant for representative patterns typically used in sections to imply a 
certain material. 

20. Select Model for Pattern Type and then follow the steps shown in Figure 13-4.10 to 
create a new “Model” based Fill Pattern named 3" Tile. 




FIGURE 13-4.10 Creating a new model based surface pattern 



Add Surface Pattern 


Custom 


Name: 


Line spacing 1: O' 3' 


Line spacing 2: O' 3 1 


% Parallel lines 
(§) Crosshatch 


21. Click OK to close the Fill Patterns dialog, but not the Mateiials dialogs! 
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Next you will add an Appearance asset so you can control how the material will appear in 
a rendering. 

22. Click to add an Appearance asset (Figure 13-4.11). 


23. Set the R ender Appearance to 3in Square - Terra Cotta (from th e Appearance Library). 


Material Irewser - Default New Material 

Starch 


Project Materials: All ▼ ) 
Name 


Box Material 

Default 

Default Light Source 


Identity Graphics Appearance 


E 


» n -_^ Generic 

I - 



► Information 
▼ Generic 


► Reflectrvity 

► I Transparency 




% C 





Color 

RGI80 8CBQ 

Default Wall 

Image 


Glass 


(no image selected) 


Image Fade 

100 

Poche 

Glossiness 

_[50_1 


Highlights 

Non-Metallic 


FIGURE 13-4.11 Selecting rendering appearance 


24. Click OK to close the Materials dialog box. 

The fill pattern is now visible. Figure 13-4.12. Flowever, the 
render appearance is not visible until loaded and rendered in a 
project. Per steps previously covered in the textbook, load the 
family into the project and do a rendering in a 3D view. 


TIP: When loading a Family, if the project already has a material named “box 
material”, per the above example, the material definition in the project mil take 
precedence if the two are not identical. 

25. Save the Box Family. 


i i 

i Width 2' - 0" 1 

f-f 

i i 



FIGURE 13-4.12 Family Editor 
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26. Load the updated family into the Box Project (Project file). 

When the newly updated Family is loaded into the project, the Fill Pattern shows up right 
away (Figure 13-4.13). The fill pattern can be selected on each face of each box and be 
rotated and reposition as desired, in the Project Emironment. 



FIGURE 13-4.13 Box family in project environment 


27. Switch to a 3D or Camera view 
and create a rendering to see the 
R ender Appearance material. 

a. Adding a floor below the 
boxes will allow the 
shadows to show up as in 
the image to the right. 

28. Save the Project. 


FIGURE 13-4.14 Rendered in project environment 
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Changing the Material in the Project Environment: 

So far, the Material for the Box has been “hard wired” within the Family and cannot be 
changed once in the Project Fmrionment. In this last set of steps, the techniques required to 
achieve this goal will be covered. 

Just to make things more clear: it is 
possible to create several 2D shapes in 
a single Family. For example, a door 
has a solid for the frame, the door 
panel and a vision panel; see the image 
to the right (Figure 13-4.15). 

Therefore, it would not make sense 
for Revit to provide one built-in 
parameter that controls the Material 
for everything in the Family. 


In the door example, a parameter is created for each Material needed in the Family. Next, 
each solid in the Family is mapped to one of the three Parameters. It is possible for one 
Parameter to control the Material of several 3D elements; e.g., a “glass material” Parameter 
controls the Material for all seven pieces of glass in Figure 13-4.15. 

29. In the Box Family click the 
button. 

30. Click the Add... button to 
make a new Parameter. 

31. Modify the Parameter' Properties 
dialog as shown in Figure 13- 
4.16. 

a. Name. 

Finish Material 

b. Group'. 

Graphics 

c. Type: 

Material 


32. Click OK. 

FIGURE 13-4.16 Creating a new parameter 



Parameter T ropcrtics 


Parameter T ype 
Familv parameter 

(Cannrt appear h schedules or tags) 

Shared parameter 

(Can be shared ty multiple pojects and families, exported to (JDKL, and 
appear in scheddes and tegs) 


Parameter Data 
Name: 


Finish Material 


iisdpline: 


Common 

- 

T ype *f Parameter: 

Material 

- 

Group parameter under: 

Materials and Finishes 

- 


Select.. Export... 


& Type 


i Instance 

I I Reporting Paraneter 

(Can be used tp extract value 
fr*m a qepmetric condition and 
report t in a fprmda #r as a 
scheddable parameter) 


Cancel 


Help 


Frame 


Door 

Panel 


Vision 

Panel 


FIGURE 13-4.15 Door family with multiple 
materials defined 
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33. In the Family Types dialog, change the “value” for Finish Material to Box Material. 
(See Figure 13-4.17.) 


■ 


Family Types 



Name: 


Parameter 

Value 

Formula ^ 

Lock 

Materials and Finishes S 

Finish Material 

Box Material 0 

= 


Dimensions S 

Width 

2' 0" 

= Depth/2 

r 

Height (default) 

O' 6" 

= 

r 

Depth 

4' 0" 

= 

r 

Identity Data 8 

Keynote 

F 


Model 


= 


Manufacturer 


= 


Type Comments 


= 



OK 


Cancel 


Apply 


Family Types 
New... 

Rename... 

ielete 


Parameters 
Add... 
Modit ... 

Remove 


Help 


FIGURE 13-4.17 Setting material for new parameter 


At this point, a new Parameter has been created but 
does not control anything yet. In the next few 
steps you will map the Material for the 3D box to 
the Material parameter just created in the previous 
steps. After this, the Family Types parameter will be 
the only way to change the Material for the box. 


34. Click OK to close the Family Types dialog 
box. 

35. Select the box and then look at the 

Properties Palette. 

36. Click the small mapping icon to the far 
right of the Material Parameter (see Figure 
13-4.18). 


Properties 

GU 

- 

Other(1) 

- i EditType 

Constraints 

a 

Extrusion End 

i°' £ n 

Extrusion Start 

.o 

W*rk Plane 

Level: P.ef. Level 

Graphics 

a 

Visible 

M .0 

Visibility/Graphics 0,., 

Edit,.. I 

Materials and Finishes 

a 

Material 

lox Material -i. \ 

Identity D ata 

Jf 

Subcateg«ry 

None 

S»iid/Vo id 

Solid 



FIGURE 13-4.18 Mapping material to parameter 
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Associate Family Parameter 


Family parameter: 
Parameter type: 


Material 

Material 


Existing family parameters #f compatible type: 
I<none> 


Add parameter... 


OK 


Cancel 


The Associate Family Parameter dialog is now 
displayed. Revit presents the user with a list of 
Parameters that are of the Type “material” 

(versus text, currency, etc.). At this point, the 
only option is the Parameter just created. 

37. Select Finish Material from the list 
and then click OK (see Figure 13-4.19). 


FIGURE 13-4.19 Mapping material to parameter 


Now that the Material is mapped to a Parameter, 
notice that the mapping icon now has an equal 
sign in it and the rest of the row is grayed out, see 
Figure 13-4.20. The grayed out Material means that 
the Family Type Parameter is now controlling this 
Instance Parameter'. 


Properties 







- 

Other (1) 




Constraints 



a 

Extrusion End 

O' 6" 


. 0 

Extrusion Start 

O' 0” 


. 0 

Work Plane 

j Level: Ref. Level 


Graphics 



a 

Visible 

E 


□ 

Visibility/Graphics 0.. 

II Edit... 


Materials and Finishes 



a 

Material 

i Box Material 

a 

Identity Data 

A 


Jr 

Subcategory 

Mone 

4 


Solid/Void ^ 

PSolid 

. A 





r 


FIGURE 13-4.20 Mapped material 


38. Save the Box Family again. 

39. Load the Family into the box Project. 

40. Select the one of the boxes and view its Type Parameters. 


41. Notice Finish Material is now an option. 

42. Save the Box Project file. 
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Exercise 13-5: 


The Box: Family Types and Categories 


This exercise will study Family Types. A Type is simply the ability to save various parameter 
settings in a Family so they do not need to be entered manually within each Project. 

Thus far, in this chapter, a Family with just a single Type has been created. Any new Family 
automatically has one Type if none are specifically created; the Type name is the same as the 
Family name once loaded into the Project Emironment. This exercise will look at how to create 
several predefined Types within the Family Editor and how to create additional Types on the fly 
within the Project Emironment. 

Why use Types? Let us say a “Box” manufacturer offers several standard sizes. When 
creating the Family for the “Box”, it would be most expedient to create a Type for each 
standard option. This would save the end-user(s) time in more ways than one. If a design 
firm had trusted custom Revit content, an end-user could load the “Box” Family and pick a 
size from the predefined Types; knowing that they are real options. Maybe some rarely used 
or over priced options are intentionally omitted. However, just not having to enter the data 
manually can be a great benefit. 

The reader may wish to turn back to the first exercise in this chapter and review the 
information initially presented on this topic, see page 13-5. 

Finally, the use of Categories will be studied. Revit uses Categories to control visibility and to 
determine which command will be used to place a Family (e.g.. Door tool. Window tool. 
Mechanical Equipment tool. Component tool). 

1. Open the Family named Box. 

2. Click the Types button 
on the Ribbon. 


Notice, in Figure 13-5.1, that 
the Name drop-down at the top 
is blank. Clicking the New 
button on the right allows one 
or more named Types to be 
created. 


Once Types exist, all the 
Parameter ■ Values below relate 
specifically to the selected 
named Type. 


■ Family Types 


Parameter 

Value 


Formula | L«ek | 

Materials and Finishes 


js 

Finish Material 

Box Material Q 

= 


Dimensions 



S 

Width 

2' 0" 

= 

Depth / 2 

Height (default) 

O' 6" 

= 

r 

Depth 

4’ 0" 

= 

ir 

Identity Data 



*1 

Keynote 

= 

Model 

= 

Manufacturer 

= 

Type Comments 

= 


Apply 


Family Types 


New... 
Rename... 


Delete 


Add... 
Modfy... 
Remove 


Help 


FIGURE 13-5.1 Family Types — no types created yet 
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Next, four Types will be created in the Box Family. Each Type will have a different Depth 
assigned to it. 

3. In the Family Types dialog, click the New... button. 

4. Enter 2'-0 ,/ x 4'-0" for the name of the first Type (Figure 13-5.2). 



FIGURE 13-5.2 Naming the family type 


Type names should be descriptive and not duplicate any part of the Family name (i.e., the 
name of the file on the hard drive). In this example the exact size will be used as the Type 
name. In other cases it might be more useful to list the model number or some other 
descriptive wording. 

5. Click OK. 

Now, one Type exists in the 
Name drop-down list. Note 
that the Type name matches 
the values below, this was 
intentional. However, it 
should be stated that the 
name and values could be 
inconsistent. The name has 
no direct control over any of 
the Parameter values; i.e., the 
name 2 , -0" x 4'-0" does not automatically make the Depth and Width Values match. Thus, 
the person creating the Family needs to does some QA (quality assurance) checking. This will 
be made clear in the next few steps. 

6. Click the New... button again. 

7. Enter the name 3'-0 " x 6'-0". 

a. Remember, because of the formula added in the previous exercise, the Width is 
always half the Depth . 



FIGURE 13-5.3 Named family type 
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The Box family now has 
two Types created; each 
can be easily selected 
within the Project, 
Environment. 

Revit is now managing 
two complete lists of 
Parameters one for each 
Type. As will be proven 
momentarily, the Vdues 
(i.e.. Width and Depth) 
can vary from one list to 
the other. 


Family Types 


Parameter | _ Value 

Material* aod Finrsbe* 

( Finish Material j Box Material 
Dimensions 

Width j 2’ O' 

Height (default) ; 0 6‘ 

Depth 1 D 


Keyntte 

fvUdel 

Manufacturer 
Type Comments i 


Depth / 2 


Family Types 
New,,, 

Rename... 

Delete 

Parameters 

Add... 

Modify... 


As seen in Figure 13-5.4, 
the new Type did not 
change the Parameter 
Values below. Next this 
will be changed. 


FIGURE 13-5.4 Second named family type 


8. With the Type ?>'-0" x 6'-0" current, change the Depth to 6 , -0 


,1 ' Facnil 


vimily I lines 


Family Types 



Parameter 

- n 

Value 

Materials and Finishes 

1 Finish Material 

Box Material j-l 

Dimensions 

T GT =1 

Width 


O' 6” bj 

Depth 

4' 0" !=1 

Tdpnrfty Data 



FIGURE 13-5.5a First type settings 


Dimensions 

Width j 0" 

Height (default) i D 1 6" 


Depth j 5' 0“ 

Identity Data 

FIGURE 13-5 .5b Second type settings 


9. Using the Name drop-down list, switch back and forth between the two options; 
notice the Parameter Values change (Figures 13-5. 5a and b). 
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10. Create two more Type per the information below: 

a. Name: 4'-0" x 8'-0" 5'-6" x ll'-0" 

b. Depth. 8'-0" U'-O" 

Now that several Types have been defined in the Box Family it will be loaded into the Project 
Emironment to see how they work. 

11. Open the Box Project file, if not already open. 

12. In the Box Family file, click the Load into Project button. 

13. Select Overwrite the existing version. 

14. Select the Component tool from the Architecture tvfo on the Ribbon. 

15. Select the Type Selector (Figure 13-5.6). 



FIGURE 13-5.6 Type Selector in the project environment 


Looking at Figure 13-5.6, notice all the Types created in the Family Editor are now available 
under the Family name Box. A Type named Box is also listed because the Family was 
previously loaded without any specific Types created; and as mentioned previously, when no 
Types exist Revit will create one with the same name as the Family. This can be deleted for 
renamed in the Project Browser, within the Families section. 
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Selecting a Category 

Selecting a Category is actually one of the first things typically done when starting a new 
Family. However, this change was left until now to make it perfectly clear what this setting 
does. 

NOTE: Some Family templates mil already have the correct Category selected (e.g., door, windorv, casework 
templates). However, the Box Family was started with the Generic Model template, so the Category needs to be 
set manually; as this template can be used for many things. 


16. Open the Box Family (if not already open). 

17. On the Create tab, click Category and Parameters. 



This list represents all the Categories 
used by Revit to control visibility 
and determine which tool inserts 
any given Family. Categories are also 
used by Filters and for scheduling. 
This list is “hard wired” and cannot 
be modified in any way. 

This list is for Revit Architecture; 
the initial list is different for each 
flavor of Revit. However, clicking 
the “Show categories from all 
disciplines” option will show the 
same list in all three flavors of 
Revit 

At this point we will pretend that 
our Box Family is Furniture. Once 
set to be “furniture”, the Box will 
show up in the Furniture schedule(s) 
and be visible (or not visible) based 
on the visibility and filter settings 
for any given view. 


18. Click Furniture and then 
click OK. 


Family Category and Parameters 


Family Category 
Filter list: <show all > 


Duct Fittings 

Electrical Equipment 

Electrical Fixtures 

Entourage 

Fire Alarm levices 

Furniture 

Furniture Systems 


Generic Models 


Lighting ievices 
Lghting Fixtures 
Mass 

Mechanical Equipment 


Family Parameters 


Parameter 

Value 

Work Plane-Based 

_ 

Always vertical 

m 

Cut with Void 5 When Lo 

□ 

Can h«st rebar 

n 

PartType 

Normal 


OK 


Carcel 


FIGURE 13-5.7 Family Category and Parameters dialog 


Tip: 

The Furniture category is generally forfreestanding items that are not fastened to the building. Examples might be 
chairs, tables, desks, beds, etc. 
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The Furniture Systems category is for modular desks, often called cubicles. These can be fastened to the wall 
and / or have power and data bardnired to them. Thus they are different enough from regular furniture to warrant a 
separate section. 


19. Save the Box Family. 

Next the modified Family will be loaded into the project and tested. 

20. Load the Family into the Box Project file per steps previously covered. 

21. In the Box Project, switch to the default 3D view. 

The next few steps will show how the visibility of the furniture category now affects the Box 
family. 

22. Type W to control visibility settings for the current view. 

23. Uncheck Furniture on the Model Categories tab (Figure 13-5.8). 

Notice there is a category for “Generic Models” as well. This would have allowed control of 
the Box Family previously. However, this category should be used sparingly due to its 
ambiguity. 

24. Click OK. 

The three boxes should have been hidden from the 3D view. They should still be visible in 
other views as long as the view’s Visibility Graphics Override dialog did not have the Furniture 
Category turned off. 

25. Per the previous steps, turn the Furniture Category back on in the 3D view. 

26. Save the Box Project file. 
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Visibility/Graphic •vmidss for 3D View; {3D} 

Model Categories Annotation Categories Analytical Model Categories | Impoted Categories =iters 
P7] Show model categories in this view 
Filter ist: Archi:ecture ▼ 


If a category is unchecked, it will not be visible. 



Categories that are not overridden are drawn 
according to Object Style settings. 


Object Styles... 


Apply 


Help 


Figure 13-5.8 Visibility control m the project 

Revit does not have a specific Furniture tool on the Ribbon so new instances of the Box 
Family would still be placed using the Component tool. 


Care should be taken to select the correct Category for Revit Families. If someone is in a hurry 
they may hastily select a wrong Categoy which could have a huge negative impact on a 
project in terms of budget and completion time. 

For example, a “smart board” for a classroom 
might be placed on the Furniture Categoy when it 
should have been placed on ElectricalEquipment. 

Near the end of the project the design team 
decides to turn off all the Furniture for the 
construction documents set, as it was laid out for 
design only and is not part of the bid set. Now, 
the final set is missing all of the “smart boards” 
in the floor plans, ceiling plans and interior 
elevations. 

Much more could be said and taught about 
Family creation but is beyond the introductory 
scope of this text. 
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Self-Exam: 

The following questions can be used as a way to check your knowledge of this lesson. The 
answers can be found at the bottom of this page. 

1. Loadable families can be imported into a project as needed. (T/F) 

2. How a Family is named is not important. (T/F) 

3. The sill height of a window is usually an Instance parameter. (T/F) 

4. Use the_tool to create the framework for a new 

Family. 

5. The solid tool, used in this chapter, to create the 3D box:_. 

Review Questions: 

The following questions may be assigned by your instructor as a way to assess your 
knowledge of this section. Your instructor has the answers to the review questions. 


1. The 3 d box, drawn in this chapter, was aligned and then locked to the reference 
planes as part of the process of creating parametric content. (T/F) 

2. Loadable Families are typically preferred over in-place Familes. (T/F) 

3. A family name and a Family’s type name(s) should not have redundant information. 
(T/F) 

4. It is possible to specify if a parameter is an instance or type while in the process of 
creating it. (T/F) 

5. When the geometry changes, a new Family is typically required, rather than being 
able to use named Types. (T/F) 

6. The tool used to get a completed family into a project (while in the family 

editor environment):_. 

7. Of the two types of Fill Patterns, only the_type patterns 

do not change size when the view scale changes. 

8. A Family’s _setting controls/determines its visibility and which 

tool is used to place the item in the project environment. 

9. When a Parameter is associated to one or more dimensions, the Parameters value 
controls the length of the dimension (and object being dimensioned) (T/F). 

10. It is not possible to make one parameter to always be one half the size of another. 
(T/F) 


Self-Exam Answers: 

1 - F, 2 - F, 3 - T, 4 — Reference Plane, 5 - Extrude 
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Appendix A 

Autodesk® Revit® Architecture Certification Exam: 


This appendix will cover the certification exam that is offered by Autodesk to help users 
prove their level of knowledge. This can be helpful when seeking an increase in salary from 
your current employer or to be listed on your resume. 


Erccicijc 13-5: 


Introduction and Overview 


In the competitive world in which we live it is important to stand out to potential employers 
and prove your capabilities. One way to do this is by passing one of the Autodesk 
Certification Exams. A candidate who passes an exam has credentials from the makers of the 
software that you know how to use their software. This can help employers narrow down 
the list of potential interviewees when looking for candidates. 


When the exam is successfully passed a certificate signed by the CEO of Autodesk, Carl 
Bass, can be printed out and displayed at your desk or included with your resume; see 
example below. You also have access to an Autodesk logo for use on business cards or on 
flyers promoting your work; two examples are shown below as well. This author uses the 
professional logo in the front of books and in presentations. 



Autodesk Revit 

Architecture 2011 


In recognition of commitment to achieving professional excellence, this certifies that 

Daniel J Stine 


OIOS5745 

This number certifies that 
the recipient has successfully 
completed all program 
requirements. 


has successfully completed the program requirements of 

Revit Architecture 2011 Certified Professional 


Autodesk 


October 7, 2010 




Autodesk Revit 
Architecture 

A* 

2010 

Certified 

CO 

OJ 

TJ 

O 

Associate 

< 


Autodesk Revit 

Architecture 


2011 


Certified 

to 

CD 

TJ 

O 

4 -> 

Professional 

< 
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Autodesk offers two exams for Autodesk Revit Architecture; Certified User and Certified 
Professional. 

• Certified User. This is an entry level exam to verify you have a basic understanding of 
the Revit user interface and functionality. The exam consists of 30 questions, many 
of which are multiple choice and some are matching or point and click (hotspot). 

The test is taken on a computer at any Autodesk Certification Center. The test must 
be completed in less than 60 minutes. 

• Ceitified Professional, : This is an intermediate level exam to prove you have a firm 
understanding of Revit Architecture’s features. Before taking this exam, the Ceitified 
User exam must have been taken and successfully passed. Not only is this exam 
computer based, but it is also a hands-on Revit test. That is, you actually use the 
Revit Architecture software. There are 35 questions which have to be answered in 
120 minutes. 

Before taking the Ceitified User exam, you can prepare by working through this textbook and 
taking the assessment test online from home, work or school. The practice exam costs $48 
and will give you an idea about how you will do on the exam. 

Autodesk recommends how much time you should study and practice before taking each 
exam, the following highlights their recommendations: 

• Ceitified User Exam: 50 hours of hands on experience. Much of this requirement can 
be achieved by working through this book. 

• Professional Ex am: 400 hours of hands on experience. 

FYI: This textbook may not cover every Kent concept orfeature that could be asked on the exam. See the exam 
objectives on Autodesk's website. 

Be sure to manage your time while taking the test. Quickly go through the test and answer 
the questions that are easy to you, skipping the ones you are not immediately sure of. The 
exam software allows you to view a list of questions you have not answered or have marked. 
Once you have answered all the easy questions you can, then go back and think through 
those which remain. Do not exit the exam until you are completely finished, as you will not 
be able to re-enter the exam after that point. 

Once the exam is finished you will immediately see your score. If you failed, you should note 
the objective areas where you missed questions and study those areas more before taking the 
test again. Be sure to print your score report and take it with you to study. 

Resources: 

• http://www.certiport.com/autodesk 

• Autodesk Certification Site: www.autodesk.com/certification 

• Autodesk Authorized Training Center (ATC): www.autodesk.com/ate 

• Online Testing Service: http://autodesk.starttest.com 
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Exercise A-2: 


Certification Exam Sample Test 

This section is provided to help you test your Revit knowledge before paying to take the 
associates assessment test or the certification exam. The answers to the questions will be on 
the last page. Keep in mind these questions are meant to aid in preparing to take the 
associates exam and not the professional exam, as the latter is a hands-on software exam. 

The questions are made up by the author and should not be memorized, thinking the same 
questions might be asked on the exam. These questions are similar in that they relate to the 
exam objectives listed on the previous page and are in the format described on the Autodesk 
website; multiple choice. You are provided 30 questions, equal to the actual exam. It is 
recommended that you time yourself so that you only have one hour. 

It is recommended that you wait to take this sample test until you have completed all the 
tutorials in this book and on the CD. 

Directions: Answer the following questions in 60 minutes or less: 

TIP: The software helps you answer the question in the correct way. That is, if you are expected to select only one 
answer you can only select one; this looks like a circle. If you are expected to select all that apply,you select one or more 
square boxes: 

O = Select only one answer 
□ = Select all that apply 


1. Which o f the following is NOT a valid Model Graphics Style? 

□ Shading with Edges 

□ Realistic 

□ Cartoon 

□ Consistent Colors 

2. How do you sort a schedule? 

o Cut and Paste the rows 
o Fields tab > Add Parameter 
o Sorting/Grouping tab > Sort By 
o Appearance tab > Sorting 

3. What can you send a client or contractor that does not require them to have Revit 
and is a much smaller file; but only requires a free download to view? 

o DXF file 
o Word file (DOCx) 
o DWF or DWFx file 
o Excel file (XLSx) 


A-3 





Architectural Commercial Design Using Autodesk Revit 2014 


4. Which are TRUE about a titleblock in Revit? 

□ “Sheet number” must be unique 

□ Are found on sheets 

□ Project title automatically appears on all sheets 

□ “Drawn by” field must be unique 

5. Which TWO things are true about renderings 

□ Renderings never take more than 5 minutes 

□ Shadows are always created 

□ The sun always casts light 

□ The final rendering is not saved automatically 

6. A Room has to be created in each level 1 plan you which to see a room tag in. For 
example: Level 1 Floor Plan, Level 1 Ceiling Plan, Level 1 Finish Plan. 

o True 
o False 

7. What is NOT possible with the Text tool? 

o Add a leader with no text 
o Center justify the text 
o Change the style 
o Add multiple leaders 

8. Which are true about Detail Views? 

□ The View Scale can be adjusted 

□ They update geometry when the model updates 

□ They are 2D drawings 

□ A different text tool is needed to add notes, compared to a model view 

9. While sketching a stair, you can 

o not adjust the stair width 
o stop the sketch short of the specific level 
o end up with various size risers 
o not use snaps 

10. Which are true about railings? 

□ Added automatically with stairs 

□ Can adjust height on options bar while sketching path 

□ Automatically added to edge of interior floor openings 

□ style can be changed, when selected, via the Type Selector' 

11. Select the item that can be loaded into the project from a file 

o Wall 
o Door 
o Floor 
o Roof 
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12. Which TWO views are automatically created when a level is added to a project 

□ Floor plan 

□ Detail view 

□ 3D view 

□ Ceiling plan 

13. It is not possible to adjust the location of a ceiling grid once it is placed in the model. 

□ True 

□ False 

14. Rows can be manually added to a schedule for items not found in the model. 

o True 
o False 

15. Curtain walls can only have a consistent grid pattern. 

o True 
o False 

16. Which are true statements about walls? 

□ Tops can conform to underside of roof above 

□ Comers and intersections automatically clean up with others of same type 

□ Most detail shown while in Coarse detail level setting 

□ Show heaver when they pass through the cut plane 

17. Select the statements that are true about doors. 

□ Doors may be placed in an elevation view 

□ Doors can only be deleted in plan views 

□ Doors are floor hosted 

□ Doors can be deleted from the schedule 

18. When a ceiling is added, the top of the ceiling is placed a distance from the floor that 
is specified in the Properties Palette. 

o True 
o False 

19. Select the various constraints 

□ Equality 

□ Alignment 

□ Pm 

□ Length 

□ Shared Parameter 

□ Locked Dimension 

20. Which statement is true about camera views? 

□ The eye elevation cannot be adjusted 

□ The target elevation can be adjusted 

□ You cannot adjust how far into the model you see 

□ Camera views can only be created form the Ribbon 
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21. If you delete a locked dimension you have the option to keep the constraint. 

o True 
o False 

22. Which key do you use to be able to select elements which are overlapped? 

□ Caps Lock 

□ Alt 

□ Tab 

□ F6 

23. Which are window family Type Parameter's ? 

□ Window Sill 

□ Width 

□ Fleight 

□ Type Mark 

24. Where are newly created views listed? 

o Options Bar 
o Application Menu 
o Ribbon 
o Project Browser 

25. You need to change the Type Selector'to get different line options while using the 
DetailUne tool. 

o True 
o False 

26. Which are components of the User Interface? 

□ Options Bar 

□ Application Menu 

□ View Control Bar 

□ Project Browser 

□ Door Family 

27. Which Statements are true about grid lines? 

□ Two grids can have the same number 

□ Show up automatically in elevation and section views 

□ Start and end points will automatically align if drawn correctly 

□ Grid heads and display on either end or both 

28. Which statements are true about the rendering dialog? 

□ The quality can be adjusted 

□ Render time and quality are directly proportional 

□ An image can be selected for the background 

□ You can specify the season, summer, sprint, winter or fall. 
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29. A callout can be added in a plan, elevation or section view. 

□ True 

□ False 

30. The default template is the preferred starting point for most projects. 

□ True 

□ False 
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ANSWERS: 

1. Which of tli e following i s NOT a valid Model 
Graphics Style ? 

o Shading widi Edges 
o Realistic 
o Caitoon 
o Consistent Colors 

2. How do you sort a schedule? 

o Cut and Paste die rows 
o Fields tab > Add Parameter 
o Sorting/Grouping tab > Sort By 
o Appearance tab > Sorting 

3. What can you send a client or contractor diat 
does not require diem to have Revit and is a 
much smaller file; but only requires a free 
download to view? 

o DXF file 

o Word file (DOCx) 

o DWF or DWFx file 

o Excel file (XLSx) 

4. Which are TRUE about a tideblock in Revit? 

D “Sheet number” must be unique 
D Are found on sheets 
D Project tide automatically appears 
on all sheets 

D “Drawn by” field must be unique 

5. Which TWO tilings are true about renderings 

o Renderings never take more dian 5 

minutes 

o Shadows are always created 
o The sun always casts light 
o The final rendering is not saved 
automatically 

6. A Room has to be created in each level 1 plan 
you which to see a room tag in. For example: 
Level 1 Floor Plan, Level 1 Ceiling Plan, Level 
1 Finish Plan. 

o True 

o False 

7. What is NOT possible widi die Text tool? 

o Add a leader widi no text 
o Center justify die text 
o Change die style 
o Add multiple leaders 

8. Which are true about Detail Views? 

D The View Scale can be adjusted 
D They update geometry when die 
model updates 
D They are 2D drawings 
D A different text tool is needed to 
add notes, compared to a model 
view 


9. While sketching a stair, you can 

o not adjust die stair widdi 
o stop die sketch short of die specific 
level 

o end up widi various size risers 

o not use snaps 

10. Which are true about railings? 

o Added automatically widi stairs 
o Can adjust height on options bar 
while sketching padi 
o Automatically added to edge of 
interior door openings 
o style can be changed, when 
selected, via die Type Selector 

11. Select die item diat can be loaded into die 
project from a file 

o Wall 
o Door 
o Floor 
o Roof 

12. Which TWO views are automatically created 
when a level is added to a project 

□ Floor plan 

□ Detail view 

□ 3D view 

D Ceding plan 

13. It is not possible to adjust die location of a 
ceding grid once it is placed in die model. 

o True 
o False 

14. Rows can be manually added to a schedule for 
items not found in die model. 

o True 
o False 

15. Curtain walls can only have a consistent grid 
pattern. 

o True 
o False 

16. Which are true statements about walls? 

D Tops can conform to underside of 
roof above 

D Comers and intersections 

automatically clean up widi odiers 
of same type 

□ Most detail shown while in Course 
detail level setting 

□ Show heaver when diey pass 
dirougli die cut plane 
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17. 

Select the statements that are true about 

24. 

Where are newly created views listed? 


doors. 



o 

Options Bar 


□ 

Doors may be placed in an 


o 

Application Menu 



elevation view 


o 

Ribbon 


□ 

Doors can only be deleted in plan 


o 

Project Browser 



views 





□ 

Doors are floor hosted 

25. 

You need to change the Type Selector to get 


□ 

Doors can be deleted from die 


different line options while using the Detail 



schedule 


Une tool. 






o 

True 

18. 

When a c 

:eiling is added, the top of the ceiling 


o 

False 


is placed 

a distance from the door diat is 





specified 

in the Properties Palette. 

26. 

Which are components of the User Interface? 


o 

True 


□ 

Options Bar 


o 

False 


□ 

Application Menu 





□ 

View Control Bar 

19. 

Select the various constraints 


□ 

Project Browser 


□ 

Equality 


□ 

Door Family 


□ 

Alignment 





□ 

Pin 

27. 

Which statements are true about grid lines? 


□ 

Length 


□ 

Two grids can have the same 


□ 

Shared Parameter 



number 


□ 

Locked Dimension 


□ 

Show up automatically in elevation 






and section views 

20. 

Which statement is true about camera views? 


□ 

Start and end points will 


o 

The eye elevation cannot be 



automatically align if drawn 



adjusted 



correcdy 


o 

The target elevation can be adjusted 


□ 

Grid heads and display on either 


o 

You cannot adjust how far into the 



end or bodi 



model you see 





o 

Camera views can only be created 

28. 

Which statements are true about the rendering 



form the Pibbon 


dialog? 






□ 

The quality can be adjusted 

21. 

If you delete a locked dimension you have the 


□ 

Render time and quality are direcdy 


option to keep the constraint. 



proportional 


o 

True 


□ 

An image can be selected for the 


o 

False 



background 





□ 

You can specify the season, 

22. 

Which key do you use to be able to select 



summer, sprint, winter or fall. 


elements which are overlapped? 





o 

Caps Lock 

29. 

A callout 

can be added in a plan, elevation or 


o 

Alt 


section view. 


o 

Tab 


o 

True 


o 

F6 


o 

False 

23. 

Which are window family Type Parameters? 

30. 

The default template is the preferred starting 


□ 

Window Sill 


point for most projects. 


□ 

Widdi 


o 

True 


□ 

Height 


o 

False 


□ 

Type Mark 
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Appendix V 

Introduction to Autodesk Vasari: 


This appendix will take a look at Autodesk® Vasari®, a new derivative of Autodesk® Revit® which is 
in a public beta cycle at the time this book was published (Spring 2013). Autodesk® Vasari® is a 
conceptual design and analysis application, built on the Revit platform, which can be used for 
complex organic modeling, preliminary energy modeling, and micro-climate site studies. 

Vasari started in Autodesk Labs, which is a division of Autodesk. They develop new technologies 
and allow the general public to freely test them. Some of these technologies are eventually 
incorporated into other programs such as AutoCAD or Revit. Other developments are stuck back on 
the shelf because the concept did not gain any traction. 

Hopefully this brief introduction will spark your interest and you will research this tool in more 
depth on your own! 


Exercise A-2: 


Introduction 


Accessing the Application 

The software can be downloaded by anyone at http://autodeskvasari.com. You will be required to 
provide your name and a few other details before downloading the program. Once downloaded, the 
software will work for a fixed amount of time and then becomes non-functional. This “time-bomb” 
protects Autodesk’s investment should they decide to begin selling the program. It also forces users 
to upgrade to the latest version and thereby continue to help through testing the latest version of the 
software. 

The entire program exists in a single EXE file which can be placed on your desktop for easy access. 
There is no software to install; you just run the EXE file. Once the application is started, you 
immediately see a resemblance to the Revit User Interface, Figure V-l.l. In the lower right corner you 
can see a separate Video Skills Learning panel. This can be closed and accessed again later via the Help 
menu. You are encouraged to watch these videos to learn more about Vasari. 

As you explore the Vasari User Interface, you will quickly notice many of the general Revit tools have 
been removed. Vasari is in no way intended to replace Revit, but many of these features may end up 
in a future version of Revit or a compatible related application. Right now, Vasari can open Revit 
files and vice versa. So you can get Revit walls, doors, windows, etc. in Vasari by opening a Revit 
model, but you cannot create them directly in Vasari. 

The application is named after Giorgio Vasari (1511 - 1574), an Italian painter, writer, historian, and 
architect. 
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FIGURE V-l.l Vasari user interface 


To investigate some of the features of Vasari, you will open a Revit sample file found on the CD 
(Figure V-1.2). This model has sun shades at the windows and PV panels on the roof. 

1 . Select: Application Menu 4 Open -> Project 

2. Browse to the Revit Sample Files on the CD. 

3. Open file Office Building.RVT. 



FIGURE V-1.2 Office Building sample model 
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You should now be viewing a 3D view similar to Figure V-1.2. Notice the Project Browser and Properties 
Palette are exactly like they are in Revit. 

Project Location 

The first thing you need to do before any analysis can be performed is specify where the project is on 
Earth. This includes location, true north angle and month and day. This information must be known 
for valid solar, wind and energy modeling studies. You learned how to set some of these options in 
the rendering chapter. You will set these values next. 

4. On the Analyse tab, select Location (Figure 
Y-1.3). 

You must be signed in to Autodesk 360 to use the 
various Autodesk Cloud Sendees associated with Vasari. 

A Cloud Service is where the primary computing for 
something is accomplished online rather than on your 
computer. This allows extremely large computer 
server farms to process the information in a fraction 
of the time. 

5. If you are not already logged in, do so. 

You should now see the dialog shown in Figure V- 
1.5. Notice all the nearby weather stations are listed 
and identified on the map. 

The closest weather station is selected by default 
and it is typically the best one to use. Sometimes it 
is more appropriate to select a weather station 
farther away. For example, there might be a large 
elevation difference or a large body of water with 
buoy-based weather stations. 

6. Type in Minneapolis, MN and then press 

Enter. 

FYI: You can enter afull address as well. Pinter jour 
city or home address. 

7. With the proper location defined, click OK. 

Once the location is set, the ViewCube shows the specified location below it 
as seen in the image to the right. 

Next you want to make sure that True North has been properly defined. 

Sometimes Plan North, or Project North, is the same; however, most of the 
time this is not the case. The model is always drawn relative to the computer 
screen (Plan North). But the actual position on a site relative to True North 
being straight up typically needs to be adjusted. 



Minneapolis, MN, USA 


FIGURE V-1.3 Location tool on Analyze tab 



FIGURE V-1.4 Sign in prompt 
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Location Weather and Site 


Lication 


Project Add ress: 


Minneapolis,. MIM, USA 


Search 


Weather Stations: 


32579 {0.00 miles away) 

5§347 (7.§0 miles away) 
32578 {§.70 miles away) 
32798 {§.70 miles away) 
327§7 {13.71 miles away) 
32 360 {13.70 miles away} 
32510 {14.80 miles away) 
32359 {16.80 mites away) 


Satellite Terrain 


Project Address: Minneapolis, Mn! 
latitude: 44.9799654 

Longitude: -93.2638361 

Enter an address or drag to move it. 


'Brooklyn- 

V 


Stillwater 


Roseville. 


Lake Elmo 


MinruYTpolis 


Falcon 

Heights 


Oakdale 


Maplewood 


Hopkins 


Woodbury 


South \ 
St Paul' 


'ichfieid 


Mendo* 
Helgl & 


'Meudota 


Newport 

\ Cottage 

x Grove 


Inver- -ove 
Heights 


Bloomington 


Mississippi^ 
National Rrver.an-d 
Recreation Area 


Savage 


Lebanon 
Regional Park 


Point 

Douglas 




Roscmount 


Hastings P fes 


data ©2012 Google 


lAnr^ha/ii 


□ Use Daylight Savings time 


Import Site Image, 


FIGURE V-1.5 Location Weather and Site dialog 


Setting True North 

Before you can adjust True North you need to be in a plan view. It is best to duplicate the Site Plan 
view for this step. 

8. Right-click on the Site Plan view in the Project Browser. 

9. Select Duplicate View Duplicate. 

10. Rename the new view: Site Plan — True North. 
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11. With the new Site Plan view active, and nothing in the 
view selected, set the following in the Project Browser. 

a. Orientation'. True North (Figure V-1.6). 

Nothing should have changed as True North and Project North are 
the same. You will change this now. 

12. On the Ribbon select Analysis 4 Position -> Rotate 
True North. 

13. Click the two points shown in Figure V-1.7. 

a. The first point is straight up and vertical from the 
default rotation point. 

b. The second point is 45 degrees off of the first 
point. 

The site plan should now be rotated as shown in Figure Vl-8. 
This angle would match the civil engineer’s site plan orientation. 
The best part about this is that the rest of the Revit project has 
not changed. 


Properties 


Floor Plan: Site Plan 
View Scale 
Scale Value 1; 
Display Model 
Detail Level 
Parts Visibility 
Visibility/Graphic... 
Graphic Display ... 
Under! ay 

Underlay Orienta... 

Orientation 
Wall Join Display 
Discipline 
Color Scheme Lo... 
Color Scheme 
Default Analysis... 
Sun Path 
Identity Data 


■ Trur ▼ I 0§ Edit Type 

1" = 40-0" |* 

pso. ...1 

Normal 
i Coarse 
Show Original 

Edit.. U 


Plan 

[True North ^jj jl 
Clean all wallj.^ 
Architectural 
Background 


Office Building.rvt - Project Browser 
Roof Framing 
Site Plan 

Site Plan - True North 

T.O. Footing 
0 Ceiling Plans _ 


FIGURE V-1.6 View orientation 



FIGURE V-1.7 Rotate True North 
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Office Building n>t - Roof Plait Site Plan True North 


* J ^ ★ * d»n.stmeC?lh!j... 


~ *- a r m 

Model Analyze Manage Add-Ins Modif 

11 % to 


3 ^ 

Ecotect Ecotect Ecotect 
Wind Tunnel Wind Rose Sola* Radiation 

C Wrote Analysis SolvAnafyw 


Location Position Enable Energy- 
Model 


D«g"-- 

Options Mam Model 


Select Project location 


Energy Model Display 


Floor Plan: Site Plan - Tru« * =dit T yp« 


Display Model 
Detail Lcrd 
Parts Visibility 


' Nonral 
Coarse 

l Show Original 


Viability.' Graphic.. Edit... 

Graphic Display... ,_ Edit... 

Underlay iNone 


Office Building.rvt - Project Brcvr-.er 
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FIGURE V-1.8True North Rotated 


14. Switch to the Site Plan view (not the True North version, but the original view). 


Notice that Project North has not changed. The floor plan still aligns with the computer screen making 
it easier to select and edit the model. 


With the position and True North set, you are ready to try a few of the analysis tools in Vasari. 


Ecotect Wind 


Autodesk makes another separate analysis application called Autodesk Ecotect. This program is 
more advanced but is not based on the Revit platform. Thus, it is more difficult for Revit users to 
model in, or get their Revit model into this program. To help with this hurdle, Autodesk has ported a 
few features into Vasari. That is the case for the first feature we will be looking at: the Ecotect Wind 
Rose. 


The Wind Rose tool allows you to consider the speed and direction of prevailing 
winds at different times of year based on the site location and orientation you chose. 


15. Switch to the default Perspective view. 


16. Select the Ecotect Wind Rose tool from the Ribbon. 


Ecotect 
Wind Rose 
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You should see the Ecotect Wind Rose 
dialog as shown in Figure V-1.9. There are 
two main things you should notice here. 
First, at the bottom of the screen you can 
adjust the wind rose graphic to only 
consider a specific time of year and/or 
time of day. This is useful if you are 
designing a baseball field and want to 
exclude the off-season times of year. 

The second point of interest is the ability 
to push this wind rose graphic back into 
your Vasari model. You will do that next. 

17. Click the Send Wind Rose to 
BIM project button — which is 
pointed out in Figure V-1.9. 

18. Select the Inner Radius Around 

Model option (Figure V-1.10). 

19. Change the Visual Style to 

Consistent Colors in order to 
visualize the Wind Rose better. 

Your perspective view should now look 
similar to Figure V-l.ll. This is a great 
image to print out and study how the 
building will be impacted by prevailing 
winds. This might cause you to rotate the 
building, change the location of an 
employee patio, or add a row of trees. 

Of course, it is important to study this 
early in the design process so the design 
can still be easily changed. 

This view can be shared with the client as 
well. 

The Wind Rose graphic is in the Mass 
category. To turn off the visibility of the 
Wind Rose you need to select Show Mass 
by View on the Analyse tab. You can also 
select the Window Rose, right-click and 
select Hide Element in View. 


If you switch to any other view you will 
notice the Wind Rose appears as it is 
considered a 3D element. 



Project Ad 

“Catitude: 

Longitude: 


Pr^j^ct Name 

^*A£9965209961 
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WSW\ \ I / 
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Mississip 
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1 
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c 
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FIGURE V-1.9 Ecotect Wind Rose dialog 


^ Wind Rose Insertion Height 

I—^_r 

Select the type of wind rose to generate: 




Select the placemen! height of the wind rose within the model: 

Bottom Trp 


0.000 OK Cancel 


FIGURE V-1.10 Wind Rose display type 
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Office Bu lding.r.t - 3D View. Vasari 3D 
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| View Seale 
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Detail Level 
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Show Original 
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Graphic Display... 
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Properties help Apply 
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Site Plan 
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H 3D Views 
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Click to select, TAB for alternates, CTRL adds, SHIFT unselects. 


r 


0 Press St Drag Sf-o 


FIGURE V-l.ll Wind Rose added to model 


Ecotect Wind Tunnel 

This tool allows the designer to actually see the wind engage the proposed building design. Adding 
adjacent buildings and trees will give a more accurate picture. On the screen you will actually see 
animated colors representing wind at various speeds. This is not easily depicted in a book, so you will 
have to try it to see the full effect. 

20. Select the I Wind Rose and delete it. 

FYI: If you don’t delete it, the extents mil be larger than they need to be for the wind tunnel study. 

21. While in the Perspective view, select Ecotect Wind Tunnel from the Ribbon. 

Similar to the Wind Rose tool, a separate application opens to show the Wind Tunnel analysis. The next 
three figures (12, 13 and 14) show snapshots in time from the animation. Notice how the trees and 
the main entry way are affected by the wind patterns. 

22. If needed, use the icons across the top to zoom in and view the model better. 

23. Try adjusting the Position slider to change the height at which the wind is calculated within 
the model. 
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FIGURE V-1.12 2D Airflow simulation — Example 1 

' Project Vasari • Ecotect Wind Tunrel 




Lcotect Wind Tunnel 

*• Real-Time Analysis 
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FIGURE Y-1.13 2D Airflow simulation — Example 2 
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i Project Vasari - Ecotect Wind Tunnel 


Ecotect Wind Tunnel 
Real-Time Analyst! 


Analysis W 
Velocity (m/s): I 


Display: Wind Velocity (m. ▼ 
detailed Wind Analysis.. 
Analysis Gnd Settings-. 


✓ Shoi/UlMiiSIrc 


■. It 


XY l nor gonial) 
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w Show Gnd Lines 


V Displace Values h 3D 




3D Valumetne 
Data Display 
Model Display 


FIGURE V-1.14 3D Airflow simulation — Example 3 


Ecotect Solar Radiation 

The last two features you will look at only work with Mass elements rather than Revit walls, doors 
and windows. Masses are created in Revit or from the Model tab in Vasari. To save time, you will open 
another fde which has nothing but a Mass element in it. However, creating a Mass is very easy. The 
following lists a basic overview on how to create a simple Mass. 

• Select Model 4 Create Mass. 


• Select one of the Draw tools (i.e., Line, Rectangle, Arc, etc.). 


• Create a closed footprint. 



• Select the lines just drawn and then drag the up arrow to 
extrude a solid (see image to the right). 

/ 1 
/ 

to make3D extrusion. | 

J 

7 

• Click the Finish Mass button when done 


/ 


These are the most basic steps for creating Mart elements. Vasari can do so much more! 
Unfortunately, there is not enough room in this introductory appendix to cover more. 

24. Open the Revit sample file named Office Building Mass Study.RVT from the CD. 

You should see the massing model shown in Figure V-1.15. This model is based on the author’s 
Commercial Design Using Autodesk Reiit textbook. 
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FIGURE V-1.15 Massing model sample file 


The location has already been set. First you will try 
the solar radiation at the current True North and 
then rotate the model to see how the analysis 
changes. 

25. Switch to the Default 3D View via the 
Quick Access Toolbar (Figure V-1.16). 

FYI: This mil also work in the perspective view. 


26. Select the Ecotect Solar Radiation icon from the 
Analysis tab. 

27. Accept the default settings and click the Analyze 
button (Figure V-1.17). 

28. Select Analyze all mass faces in view. 

29. Click Close when done. 

30. Switch to the Floor Plan: 2D Site view and rotate 
True North 45 degrees per the steps covered at the 
beginning of this appendix. 

31. Run the Solar Analysis tool again. 

Figures V-1.18 and V-1.19 show the sun being more intense 
when the entry faces due South. 


FIGURE V-1.17 Settings dialog 
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FIGURE V-1.19 Solar radiation study — building rotated on site 


You could Duplicate this 3D view and leave the graphics and legend on. Or you can click the Edit 
button next to Analysis Display in the Properties Palette and turn it off. 
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Energy Analysis 


The last feature you will look at is preliminary energy modeling based on overall volume and selected 
construction systems. Vasari offers lists from which to choose the major building elements to be 
used; such as walls, doors, windows, glass type, HVAC systems, and more. This is selected from 
standard lists because the building has not even been modeled yet. We are still just looking at massing 
elements. If we find the shape or orientation of the building needs to change, it is easier to do it now 
when we are just dealing with a Mass rather than later when there are potentially thousands of 
elements in the Revit model. Remember, Vasari is for preliminary design and Revit is for the design 
development and construction document phases. 


We will take a quick look at the options for systems, but 
ultimately will just be accepting the defaults. 

32. Click the Energy Settings tool on the Ribbon. 

You now see the Energy Settings dialog. 




© 

ii 

Enable Energy 

Analyze 

Energy 

Results Si 

Meelel 

Mass Model 

Settings Compare 

1 Energy Analysis j 


33. Click the Edit button next to the Conceptual Constructions parameter. 






Parameter 
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HE 
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: Minneapolis. Mty JSA 



[ Ground Plane 
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Include Thermal Properties 
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FIGURE V-1.20 Energy settings dialog and Conceptual constructions dialog 


Click on one of the constructions and then click the down-arrow which appears. This will reveal the 
various options within that category. Take a few minutes to explore all the options in each of these 
dialogs. Do not make any changes at this time. 

FYI: The Mass needs to have Mass Floors assigned to itfor all this to work properly. 

34. Click OK to close the open dialog boxes. 

35. Click the Enable Energy Model tool on the Analyse tab. 
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Your model should now look similar to Figure V-1.21. Vasari automatically added windows, or Mass 
Glazing, which fill 40% of the exterior walls, and zones for the HVAC system. The windows may 
not match the intended design but for a preliminary analysis this is typically fine as long as the overall 
percentage is close. It is possible to model your own Mass Glassing if you want to be more specific. 



FIGURE V-1.21 Energy settings dialog and Conceptual constructions dialog 


Your model is now ready to calculate its energy 
consumption. 

36. Click the Analyze Mass Model button. 

37. Accept the suggested analysis name by clicking 
Continue (see image at right). 

Your model is now being sent to the Cloud for analysis via 
the Autodesk’s Green Building Studio engine. This type of 
analysis can be calculated in a fraction of the time in the Cloud versus on your computer. 

38. When finished, click the Results & Compare button on the Ribbon. 

When finished you will see the dialog shown in Figure V-1.22, which lists the annual and life cycle 
costs for the building. This is all based on the building construction, location, True North, and local 
utility rates! You can try changing the shape and/or site orientation and then compare the results 
side-by-side in this dialog. 


Analyze Model 


Objects to be simulated have been highlighted in the 
view. Please review those objects and dick Continue 
ti run the simulation, 


Simulation Name: 


fficg Building Mass Study Analysis 


[01 


Cancel 
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Results and! Compare 

m 

[Delete Email |_^ Exstrt Q Print Restore 


□■R? tlflce Building Mass Sti 

1,001114 



Building Performance Factors 


Lication: 

Minneapolis, MN, USA 

Weather Station: 

32579 

Oitdstr Temperature: 

Max: Q3 S F/Min: 23 C F 

Fltsr Area: 

28.16G^f 

Exterior Wall Area: 

17,040 3f 

Average Lighting Pewer: 

1.01 W.'ft 2 

Pesple: 

116 peiple 

Lxterisr Window Ratio: 

0.41 

Electrical Csst: 

$0.05/ kWh 

Fuel Csst: 

$0.74/Therm 

Use Intensity 

Electricity EUI: 

17 kWh/sf /yr 

Fuel EUI: 

37 kBtu/sf/yr 

Tstal EUI: 

93 kBtu/sf/yr 

cle Energy UseJCost 

Life Cycle Electricity Use: 

14,140.747 kWh 

Lite cycle Fuel use: 

3ls,43JTherms 

Life Cycle Energy Csst: 

$606,05! 

*30-year life and 6.1% discount rate far csst 

able Energy Potential 

Rest Msunted PV System (Ltw efficiency): 

21.§36 kWh / yr 

Rcof Mounted PV System (Medium efficiency): 

43,872 KWh/yr 

Rcof Msunted PV System (High efficiency): 

65,808 KWh / yr 

Single 15 WindTu'line Pstential: 

619 kWh / yr 


*P J efficiencies are assumedfe tie 5%. 10% and 15% fer low. medijm and nigh efficiency systems 

Annual Carbon Emissions 

t«ns > yr 


FIGURE V-1.22 Preliminary energy modeling results 


This concludes the introduction to Vasari. There is much more to this application and hopefully you 
will be motivated to dig in more so you can leverage this exciting technology. 
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Notes: 
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